THE 


PRINCIPLES AND PRACTICE 

or 

OPHTHALMIC SURGERY 


BY 

EDMUND B. SPAETH, M.D. 

PnOFES«OH OF OPHTHALMOLOGY XV THE GRADUATE SCHOOL OF MEDICIVE OF THE t'VIYERSlTT OF 
PENNSYLVANIA, PHILADELPHIA, ATTENDING BCRGEOV. WILLS HOSPITAL, CONSULTANT IN 
OPHTHALMOLOGY, PHILADELPHIA HOSPITAL FOR THE INSAVE (BYBERRY), ASSISTANT 
OPHTHALMOLOGIST TO THE RUSH HOSPITAL. PHILADELPHIA , FELLOW, THE AMER- 
ICAN COLLEGE OF SCRGEOVS, PHILADELPHLA COLLEGE OF PHYSICIANS 
FELLOW, THE AMERICAN ACADEMY OF OPHTHALMOLOGY 
AND OTO-LA RY*NGOLOQ Y 


THIRD EDITION, THOROUGHLY REVISED 


ILLUSTRATED WITH 556 ENGRAVINGS. CONTAINING 798 FIGURES 
AND 6 COLORED PLATES 



LEA & 

PHIL. 


FEBIGER 

ADELPIIIA 

1944 



COrTRIGHT 

LLA & FEB1GEH 
1S>« 


PRINTED in u. s. 



THIS HOOK IS 

AFFECTIONATELY DEDIC VTK1> 
TO 

MY WIFE, L. L. S. 



PREFACE TO THE THIRD EDITION 


Tuk author has been gratified hy the reception given to the earlier 
editions of this work. In tile preparation of this new edition much new 
materia! has been added to the text ami many new illustrations have been 
included. These additions bring the contents fully up to date and make 
this presentation complete. The unusual demands made upon our ophthal- 
mic surgeons through battle casualties have been seriously considered and 
have been covered in the expansion of the material dealing w ith traumatic 
conditions. The section on Muscles now properly includes a discussion on 
the Physiology of Squint anil the section on Ptosis and its etiological 
factors has been rewritten to a great extent. 

In the presentation of a surgical text for the eye, it is necessary that 
ophthalmology he considered as a branch of internal medicine having a 
definite surgical aspect. The author has attempted to include all surgical 
operations which arc a part of his own practice, as well as certain other 
procedures which are well known (or c\en not well known) and generally 
approved. No attempt has been made to make the book encyclopedic, 
for experience in medicine and in surgery is the greatest of teachers, This 
truism has been the greatest single reason for the following pages. The 
operating room and the dissecting room are the places where one learns to 
practice surgery, but first it is necessary that the student-physician and the 
physician know of possibilities, probabilities, and potentialities. These 
are the fundamental factors which the author has tried to cover. 

Quoting Herons: “An operation on the eye, if it is carefully planned 
and* executed, tests the surgeon s knowledge of medicine as welT as his 
technical skill. Medical knowledge implies not only a thorough under- 
standing of the etiology of the eye, the physiology and pathologic anatomy 
of the part to he operated on, but a bo a general knowledge of the patient’s 
general physical condition and mental reactions.” 

The author takes this occasion to express his gratitude for the many’ 
frank and generous reviews which were accorded to the previous editions. 
Throughout this text an attempt has been made to give credit where 
credit H due. Surgery, no matter which branch is being considered, is the 
result of the knowledge and the efforts of men of all nations and of all races. 
No one person has added much to the general field. Certainly this is true 
in recent years. In individual problems, bower er, quite the opposite is 
true. To he specific, the author lias quoted verbatim at great length from 
Stallard, and from Walker; for those men are so definitely authoritative in 
their respective fields that it was necessary to do this in order to present 
the subject matter of radium therapy', and the surgery’ of retinal separation 
in satisfactory' and adequate detail, and to give due credit where so much 
credit is deserved. It has been necessary to consult text-books and many' 
monographs to make this book as complete as it could be for the student of 
ophthalmology’ os well as for the practicing ophthalmologist. The author 
has repeatedly* used extracts and quoted verbatim from authoritative 
works. In each instance the source of the quotation has been given and 
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if an illustration has been used its origin has been given. Such indebtedness 
seems best expressed here in the preface. If failure to give credit has 
occurred, it has been an oversight and it is regretted. 

The author wishes to thank Dr. Thomas Cowan for his assistance with 
the Surgical Anatomy of the Globe. Dr. Ramon Castro viejo for the text on 
Keratoplasty, which has brought this subject up to date, and Dr. Otto 
Barkan of San Francisco for his section on Goniotomy. The gracious 
criticisms from many readers in regard to Earlier Editions have been 
responsible for many additions to this volume. I have drawn on the 
writings and opinions of many of these verbatim. It is proper to do this, 
because such expressions were the result of extensive experience. The 
opinion and the advice of such men as Benedict, Spratt, O’Connor, Esser, 
Cradle, Thorpe, Regan. Shipman and Krewson, are, but to mention a few 
of these, of inestimable value. Thanks are expressed to The Blaldston 
Company, of Philadelphia, for their permission to incorporate the author’s 
Ophthalmic Plastic Surgery , as revised, within this volume. 

Indebtedness is acknowledged and thanks are given to the editors and 
publishers of: .1 rchircs of Ophthalmology; American Journal of Ophthalmol- 
ogy ; Surgery, Gynecology and Obstetrics; Transactions of the American 
Academy of Ophthalmology and Oto-laryngology; Year Hook of Eye, Ear, 
Sose and Throat; to P. Blakiston's Son & Co., publishers of Meller’s 
Surgery, Beard’s Surgery , WoIfT s Pathology of the Eye; to the C. A'. 
Mosby Company, publishers of Duke-Elder, Yol. No. 1; to the Oxford 
Medical Publications, for permission to u>e material from Whit nail, 
Anatomy of the Eye and the Orbit, and Gillies’ Plastic Surgery; to the 
\Y. B. Saunders Company, publishers of Berens’ Textbook of the Eye; and 
to my own publishers. Lea & Fehiger. for matter from Torok and Grout, 
Atkinson's External Diseases of the E>e. Peter's Extra-ocular Muscles, 
and from Hunt's Plastic Surgery of the Face; aud for the use of many 
illustrations The assistance, and mam courtesies of my publishers. Lea 
and Fehiger, are gnuefulh acknowledged and sincerely appreciated. 

Indebtedness is acknowledged to m\ secretary , Miss Barbara Wiltbauk, 
for her assistance with the manuscript and the proof, to Mrs. M. S. Wright 
for her proof reading, and to the illustrator, Mrs. Gladys Bronstein, for 
her invaluable and loyal assistance. 

Wilmer’s phrase, 1 " Suaviter in modo. fortiter in re ” is passed on to the 
student as an admonition, and to the established ophthalmologist as a 
mutual possession, it is hoped: and as an ideal for all our efforts. 

E. B. S. 

Philadelphia, Pexnstlvama 

1 From Foreword ' Newer Method of OiduhaJmic Plastic Surgery." Spaeth. P. £bk- 
15 ton's Sons & Co Philadelphia. 192G 
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PRINCIPLES AND PRACTICE OF 
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CHAPTER I 

ANESTHESIA. PREOPERATIVE PROCEDURES. POSTOPERA- 
TIVE PROCEDURES. THE ROLE OF TIIE ASSISTANT. 
OPERATING ROOM TECHNIQUE. INSTRUMENTS 

ANESTHESIA 

It is not uncommon to see a properly performed surgical operation nulli- 
fied. in its effects, by improper or unwisely selected anesthesia. It is even 
more unfortunate to be unable to proceed with a surgical operation for the 
same reason. No one form of anesthesia will lend itself to all cases. Even 
cocain, which is certainly the most universal of anesthetics used in ophthal- 
mological surgical procedures, is strongly contraindicated in some circum- 
stances. All forms must be utilized, but only when indicated. By this is 
meant, instillation anesthesia, injection and infiltration anesthesia, nerve 
blocking, inhalation anesthesia, intravenous anesthesia and anesthesia by 
rectum. 

For minor purposes, cocain is probably the most universally used. Four 
per cent cocain in an aqueous solution, with or without the addition of 
adrenalin chloride, gives a satisfactory anesthesia for many of the more 
superficial operations. It dilates the pupil, howev er, and dries the cornea, 
is mildly irritating and deaths have occurred under rare circumstances. 
The addition of adrenalin chloride does enhance its effects, and decreases its 
general absorption. Butyn has been used and lias been recommended. 
Individuals are found who are sensitive to it, and the resulting conjunctivitis 
with edema of the lids, the pain and the general distress which follow, make 
its use unsatisfactory. Undoubtedly it is used considerably, but because of 
the many complications reported its use routinely must be taken under 
serious consideration. Pontocain, a patented product of tetracain, is quite 
satisfactory for many surgical operations. The drag mav be used in a 0 5 
or 1 per cent solution, and can be made up as necessary from a 2 per cent 
stock solution. The drug sterilizes itself, does not dilate the pupil nor dry 
the cornea, and the anesthesia lasts longer than does that from cocain. 
Chemically, pontocain ispara-butylamino-benzoyl-dimethyl-amino-ethanol. 
Due to the fact that it does not affect the superficial epithelial cells of the 
cornea, pontocain instillation is satisfactory for retinal separation surgery 
and for the removal of intra-ocular foreign bodies, with or without adjunct 
general anesthesia. This is important in that not uncommonly one must 
use an ophthalmoscope during the operation in such instances. (A prepara- 
tion has appeared rather recently on the market for similar surgery which 
seems to give an even deeper tissue penetration anesthesia. This prepara- 

(15) 
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tion is known as larocain. Chemically it is not dissimilar to pantocain.) 
Occasional minor surgical procedures are necessary to the canaiicuLi and 
the lacrimal sac- A cocain solution will take care of these, but pontocain ts 
somewhat better because of a deeper though slower penetration. 

Holocain hydrochloride is not an especially satisfactory anesthetic for 
any surgical procedure. It gi\ es sufficient anesthesia for taking the ocular 
tension and for removing superficial foreign bodies from the cornea, but 
with this exception it has no great surgical value. 

Injection Anesthesia.— Cocain, in 0.5 to 1 per cent solutions and novocain 
(procain hydrochloride) are the two ideal solutions for this. Considerable 
infiltration can be carried out with drugs of these strengths. The injections 
are used, sub-conjunctivally. into the depths of the superior and inferior 
cul-de-sacs in sufficient amount to balloon them out, along the sheaths of 
the ocular muscles, and for retrobulbar anesthesia. If there are no con- 
traindications to the use of adrenalin chloride, the anesthetic action is 
enhanced bj the addition of 1 part in 100 of a 1 to 1000 adrenalin chloride 
solution. Novocain should not be used in diabetics for infiltration anes- 
thesia unless the blood sugar is well under control as it has resulted in 
sloughing of the infiltrated tissues on non-standardized diabetics. Infiltra- 
tion is not especially successful in the correction of cicatricial defects due 
to a distortion of the tissues. Muscle surgery may need 2 per cent novocain 
for infiltration in many instances to render the operation more nearly 
painless. A temporary paralysis of the orbicularis oculi is desirable during 
certain intra-ocular operations. In general, however, the catastrophic* 
which result from a patient squeezing his eyelids are less common than 
those resulting from the forcible retraction of the eyeball by the four recti 
muscles. If this observation is correct, temporary paralysis of the facial 
nerve, according to O'Brien's method, is not as important a procedure as is 
the retrobulbar injection of the ciliaTy ganglion. Wright 1 however states 
that O'Brien’s akinesia has given cataract operators an invaluable aid in 
technique when dealing with unruly and uneducated patients. Infiltration 
at the outer canthal angle into the fibers of the orbicularis above and below 
is usually sufficient for the control of the lids and if a canthotmny must be 
done a similar amount maj be further injected directly into the cantha] 
angle. 

Nerve Blocking. — Nerve blocking is, in general, quite satisfactory for 
surgery about the mbit, for the lacrimal sac. and of assistance in plastic 
surgery of the lids as adjunct to av ertin anesthesia. Two per cent novocain 
with adrenalin is to be used. The supra -orbital, and the infra-orbital 
nerves, the ciliary ganglion, and akinesia of the “seventh nerve are to be 
considered. 5 The frontal nerve, the trochlear, the lacrimal, and the 
z\ gomatic-facial nen es are all at times of importance. The supra-orbital 
nerve can be injected through the skin in the superior orbital notch; this 
is felt along the superior orbital margin at the junction of the inner and 
. middle thirds. This nen e supplies the major portion of the upper eyelid. 
The infra-orbital nen-e. also injected in its foramen and also palpable 
through the skin, lies below the level of the inferior orbital margin at its 
mid-line. When injecting the infra-orbit3l nerve, the needle should be 
directed temporally slightly upward, and backward. This nerve supplies 

1 Am Jos Opb Sctib 3. toI- 16. Msirh. 1933. 

* OUnra, Jour Am Med As*n ,8, 90. January 7, 1925. 
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‘he major portion of the lower eyelid, the canthal angles, and the lacrimal 
sac. This anesthesia must be augmented for lacrimal sac surgery under a 
local anesthesia, especially dacryocystorhinostomy, by the direct applica- 
tion of 10 per cent cocain, applied against the middle turbinate with well 
wrung out cotton wound nasal applicators and gauze nasal packing. 
Adrenalin may be added to this strength of cocain to prevent absorption. 
The two trochlear nerves can be blocked by injections at the trochlear 
process. The lacrimal nerve can be blocked at the orbital margin, laterally, 
just below the zygomatic-frontal suture line Tiie zygomatic facial nerve 
can be blocked by an injection, B to 12 mm. below, and the same distance 
laterally, from the external canthal angle. The facial nerve is blocked by 
injecting 2 cc. of no\ oca in solution directly over the condyle of the mandi- 
ble. . W hen til is is used, the lids must be temporarily sutured, after the 
surgical procedure, for it would be disastrous to permit the eyelids to remain 
open after intra-ocular surgery, as this will occur if the orbicularis has been 
adequately paralyzed. (Fig. 1.) 



Fig. 1 . — Dissection to show the ner\es of the orbit including the tygomatic-facial nerve 
below and Laterally, and the mfra-orbital nerve below and in the mid-line (Modified after 
Wolff.) 

The ciliary ganglion is blocked by an injection through the conjunctiva 
in the superior cul-de-sac with the patient looking to the opposite side and 
with the needle directed backward, downward, and slightly nasally. It is 
passed until the point of the needle touches the lateral wall of the bony 
orbit. The needle is withdrawn the least bit, the point moved slightly 
more nasalward, advanced another £ centimeter, and 1 cc. of the solution 
injected, depending upon the prominence of the eyeball prior to the injec- 
tion. It is unwise, in cataract surgery, to use retrobulbar anesthesia with . 
a prominent eyeball. The blocking can also be achieved through the 
inferior cul-de-sac, with the patient looking to the opposite side, the point 
directed up, and in. Many operators inject directly through the lower lid 
at the inferior outer angle of the orbit, the needle passing below the inferior 
cul-de-sac and directed slightly more upward than when directed through 




18 


AXESTRBSIA 


the cul-de-sac. Any one of the three procedures is satisfactory. Figure 
shows the position of the various nerves as they lie about the orbit, and t: 
site foT injection in nerve blocking. The needle is used for retrobulh 
anesthesia through the superior and inferior cul-de-sac, and through ti 
skin of the lid as also illustrated. Figure 2 shows the superficial distribute 
of the most important of these nerves and illustrates the necessary deman 
for nerve blocking. 



Inhalation Anesthesia.— When inhalation anesthesia is used, the assi 
tance of a skillful anesthetist is necessary. Some surgical procedures c£ 
be carried out with a local anesthesia plus nitrous oxide-oxygen ga 
Enucleations and eviscerations, especially on the aged, are such instance 
Chloroform is satisfactory for minor lacrimal surgery, for e\ iscerations ar 
enucleations and for discissions in children. Yenethene is especial! 
satisfactory as an adjunct to rectal anesthesia, and, when thus combine* 
is the single most satisfactory form of general anesthesia. Only sran 
amounts are necessary, the patient recovers without nausea, and it hi 
a very high margin of safety. (Yenethene and ether cannot be used i 
the presence of the actual cautery as they are both explosive.) It 
especially satisfactory, both to the patient as well as to the operator, U 
cataract surgery, on a nervous individual, and also for the surgery < 
retinal separation. Extensive orbital surgery and the surgery of cartilaj; 
and of fascial grafts is readily carried out with* this combination. A ju: 
criticism of the ophthalmologist, relative to his use of anesthesia, is h 
insufficient use of general anesthesia, rather than a too frequent use of th 
method. 

Intravenous Anesthesia-— Surgical procedures and especially intra-ocuh 
surgery are commonly necessary upon very nervous individuals, and upo 
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the insane. Sodium amytal, intravenously, has been used, but not with 
great success. A sodium salt formerly dispensed under the trade name of 
Evipal has more recently been replaced almost wholly by pentothal sodium. 
The period of anesthesia with this can be continued for fifteen to twenty 
minutes and even longer without any harm to the patient. Full anesthesia 
is obtained with a prompt and uneventful recovery. It has been used for 
corneoscleral trephinings, for cataract extractions, for enucleation, and for 
other more or less minor surgical procedures. 

Rectal Anesthesia.— Rectal anesthesia with avertin (tribromethanol) has 
proven very satisfactory. Routine cataract cases, many muscle cases, 
enucleations and eviscerations, and practically all plastic surgery, as well 
as a large percentage of cases for retinal surgery, are being operated under 
this anesthesia. The use of this anesthetic, however, is contraindicated in 
diseases of the hepatic or cardio-vascular renal systems. Children below 
ten and adults over seventy years of age are usually operated with some 
other form of anesthesia. The dosage is from 75 to 90 mg. per kilogram of 
body weight. As stated under inhalation anesthesia, venethene must he 
used in ahout 50 per cent of the cases as an adjunct. The effect of the 
anesthesia is enhanced by proper presurgical medication, though morphine 
should not be used for cataract cases. Usually the venethene is necessary 
for only a very short time, the patient thereafter continuing quiet and re- 
laxed for the remainder of the operation. If venethene is not used, infiltra- 
tion anesthesia and nerve blocking must be added. The postoperative 
recovery from avertin is ordinarily quite uneventful. 

PREOPERATIVE AND POSTOPERATIVE PROCEDURES 

Preoperative Procedures.— The preoperative care of an ophthalmological 
patient is as for any other branch of surgery extremely important In- 
stances occur wherein immediate surgery must be done, regardless of the 
patient’s general physical condition. With the exclusion of these, the 
time and place for surgery can be selected with deliberation. Cases with 
cardio-vascular-renal pathology should be at maximum compensation. In 
general, it is unwise to perform any intra -ocular surgery with blood- 
pressiye above ISO mm. Hg., systolic; and 100 mm. Hg., diastolic. These 
are the top for safety. If medication (sedatives and vasodilators), rest in 
bed, and a controlled diet cannot reduce the blood-pressure below these 
points, then venesection is permissible, two to four hours prior to the 
surgery. A patient with prostatic hypertrophy can be safeguarded by the 
introduction of a retained catheter, until the patient may be permitted to 
stand for urination. Patients with emphysema and with asthma can be 
carried through safely, in many instances, by the judicious use of codein, of 
atropin, atul by the position in bed; also steam inhalations are of assistance, 
especially postoperativelv. The necessity for standardization of a diabetic, 
prior to surgery, is so important, that failure to do this is to be strongly 
criticized. If the patient has diabetes, one certainly must be sure that his 
diabetes is controlled before attempting any surgery; in fact all cataract 
cases, especially in older people, should have a blood sugar determination, 
even though the urine be sugar free. Postoperative catastrophies are fre- 
quent enough under the best of circumstances, and in diabetics the vascular 
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system is definitely impaired. It is especially necessary to safeguard the 
result in cataract cases. 

A mouth filled with dental apical abscesses, and with extensive dental 
caries, should have these conditions remedied before any intra -ocular 
surgery is carried out. Postoperative, metastatic infections have resulted 
from the failure to correct this. 

The bacteriological state of the conjunctival cul-de-sacs has been uuder 
consideration by various investigators. No one will attempt intra-ocular 
surgery in the presence of actual suppuration; still in the author's experi- 
ence, the only cases which developed postoperative infections, following 
intra-ocular surgery, were instances wherein errors occurred in the pre- 
operative bacteriological investigation of the cul-de-sacs. Chapman, Liev, 
Berens, and Curcio, 1 recently presented a most conclusive means of identify- 
ing in ritro pathogenic bacteria. With their technique, it seems that each 
case should have the benefit of such a determining procedure. A brom- 
thymol blue agar, corrected to a pH of G.S showed an agreement between 
this culture medium and tests with hwmolysis, with coagulate, and with 
crystal violet agar with less than 10 per cent of errors. Further, a factor 
which minimizes even this small error is the known fact that in “pure” 
cultures of pathogenic strains, non-pathogenic variants appear soon after 
isolation. Routinely a conjunctival epithelial smear is taken, incubated 
upon brain broth, and after twenty-four hours of inculwtion if any organ- 
isms are present, the growth is transferred to a blood agar plate for the 
determination of hemolysis. In general, surgery is contraindicated iu 
the presence of any hremolvtic organism and is permissible only with the 
report of no growth, or in the presence of mild infestation of the Staphylo- 
coccus albus and of the Bacillus .xerosis. All other microorganisms should 
disappear before surgery is done. This can be achieved rather readily, by 
the irrigation of the cul-de-sacs with a 1 to 10,000 solution of metaphen and 
the instillation of a 5 per cent collargol ointment. The eyes should be kept 
closed with an occlusive dressing for twenty-four hours, and after irrigation 
further bacteriological studies are made. This is continued daily until a 
satisfactory report has been made. The occlusion dressing is then con- 
tinued until the patient is operated. Equally satisfactory is a 4 per cent 
aqueous solution of mercurochrome. This is successful for clearing up 
extensive staphylococcus infestation, and the occasional case wherein 
pneumococci are found. Optochin may be necessary, at times, for this 
infection. The instillation of l per cent silver nitrate with immediate 
neutralization before surgery is frequently used and is recommended. 

The lacrimal sac should always be investigated. This is certainly neces- 
sary in the presence of positive conjunctival cultures. Frequently a sac, 
which appears normal at gross inspection, will harbor streptococci and 
pneumococci. Irrigations of the lacrimal sac under such circumstances 
will increase the bacterial flora of the conjunctival cul-de-sac to such a 
degree that one has no doubt of this statement. Ocular surgery, in the 
presence of an infected lacrimal sac must be postponed until this infection 
is corrected. 

Under ordinary circumstances, the patient should be admitted the 
evening before the day of the operation, as sedatives that night and the 
following morning are of proven benefit. The patient comes to the operat- 

* Journal of Bacteriology, vol. S3, May, 1937. 
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ing table, when under loeal anesthesia, composed and without apprehension. 
Preanesthetic medication is essential for a general anesthetic. Dehydration 
used prior to surgery in glaucoma and for retinal separation must be dis- 
continued the day before the surgery. For this interval give fairly large 
amounts of fluid and of alkalies. The patient should come to the operating 
room with at least the lower bowel well cleansed by an enema. The casual 
use of cathartics, of high enemas, and of colonic irrigation, is to be con- 
demned. Diet, in so far as the preoperative period is concerned, differs 
little from that for any other operation. 

Postoperative Procedures.— Postoperative complications are often due to 
conditions which could have been pre\ ented . The nausea and the vomiting 
of post opera ti\ e shock is sufficiently distressing without the occurrence of 
accidents which should not have occurred with proper postoperative nurs- 
ing. In general, cataract cases should have a private nurse for the first 
twenty-four hours following the operation. Other operations, which were 
long or attended by extensive hiemorrhage, or which have been done in the 
presence of a poor physical condition preexisting, also fall within the same 
class. 

Postoperative nervous shock must be treated with the barbiturates, with 
amvtal preparations, and with codein. Morphia causes postoperative 
vomiting, hence it is unwise to use this. Postoperath e gastric distress and 
flatulence can be minimized by careful diet. For the first twenty -four 
hours following intra-ocular surgery, the diet should be onlv a 2 ounce 
mixture of fluids at two-hour intervals (eliminating iced liquids and milk 
preparations). For the following twenty-four hours, a ver> soft diet at 
four-hour intervals is advisable. On the third postoperative dav, the 
patient may have the usual meat-free, soft diet, this increased as the 
patient’s improvement continues. Many operations, other than cataract 
cases, can be started postoperativelv with this second day diet as well, 
eliminating the first day procedure. Cathartics should not be given before 
the first dressing. In the surgery of retinal separation, catharsis may be 
delayed until the third postoperath e day. In such instances it is wise to 
give an enema prior to the cathartic. The postoperath e diet of a standard- 
ized diabetic should be continued in its caloric content, divided, however, 
into five portions, and if insulin is being used, the diet with its accompany- 
ing dose of insulin given in fifths for the first day and in fourths for the 
second day. On the third postoperative day, this detail is no longer 
necessary. 

Under ordinary circumstances the average patient when conv alescing 
from ophthalmological surgery is most comfortable in a dimly lighted 
room. The telephone usually should be disconnected. A postoperative 
rupture of the eyeball has occurred, following cataract surgery, in a patient 
who on the third day after the operation was startled by the sudden ringing 
of the telephone near his bed . It is equally distressing to the patient to have 
a flashlight thrown on to her face by a nurse (especially applicable with 
ward cases) w ho wants to find out if the patient is sleeping. Instances 
similar to this are wholly unnecessary, and unpardonable. A isitors are to 
be permitted as is best for the individual case, for in some instances it would 
be wisest to permit them. 

Figure 3 shows the usual metal shield. This should have a gauze dressing 
beneath it. After the sutures have been remov ed and the patient is con- 
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valescmg. the shield may be worn, as illustrated, for protection. Figure: 
4 and 5 show the classical Fuehs mask, to be used either as a angle or as i 
double mask depending upon the conditions present in any given patient. 

. . Cases of arterial hypertension with 



Fig 3 — Aluminum pup in plat* fToiilt 
and Grout ) 


intra-ocular surgery must be as care- 
fully controlled after the operation as 
before. The minimum level of the 
systolic and the diastolic blood -pres- 
sure need not be as low but should be 
kept down as much as possible with 
reasonable medication. The nitrites 
in -j- 5-5 grain dose? three to four times 
daily, have helped frequently for the 
few daysduring which this is especially 
necessary, though they are prone to 
cause nausea. Sedatives, as sodium 
amvtal, allonal, and the bromides are 
perhaps more valuable. 

One must be constantly on guard 
because of the possibility of hypostatic 
pneumonia in the aged. It is neces- 
sary to change their position in bed 
rather frequently, at least hourly. 
Aged people lose strength rapidly when 
confined to bed for more than a few 
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p«; 4 — Single Fuehs mask. (ToiSk 
and Grout.) 

Pic. 5. — Xknxhle Fuchs rn**k. (Tor&k 
and Grout ) 


days; therefore, in cataract surgery, it is necessary to suture the con- 
iunctival flap when one must get the patient out of bed at as early a 
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time as is safe For tlie eye. Supportive treatment must be used when- 
ever indicated. The diabetic is to be checked by daily blood sugars. 
Postoperative haemorrhages, especially into the anterior chamber are 
not uncommon in diabetics who get out of control. Postoperative 
flatus, with the patients who have been kept quiet, is not uncommon 
and often is distressing. Patients may complain of this more than from 
pain in the operated eye. The diet as outlined abo\ e, if adhered to, will 
minimize this in part. Elevation of the patient, from 15 to 30 degrees, on a 
back rest is advisable. A rectal tube may be necessary. Hot turpentine 
compresses over the abdominal wall have proven of benefit at times. Low 
enemas will expel much of it, but usually the greatest complaint occurs 
before the operator is able to use postoperative cathartics and enemas. 
Pituitary extract, hypodermically, may be used when the age and the 
condition of the individual, and the type of operation done, will permit. 
In general, it would certainly be unwise to use it following cataract surgery, 
and perhaps in the surgery for glaucoma and retinal separation. 

Postoperative pain, in ocular surgery, is never a great problem. The 
onset of pain from twenty-four hours to four or five days after an operation 
is rather likely due to hemorrhages into the anterior chamber or even to a 
sub-choroidal hremorrhage. The sudden and abrupt onset of pain in a 
patient previously free of pain should always be investigated. In orbital 
and in bone surgery the pain which follows can be controlled rather well 
with morphia. The pain in muscle surgery can be minimized to a large 
extent by the consideration one pays to the muscles during the surgery. 
Tincture of camphorated opium for children, and codein for the older 
patients are usually adequate. The postoperative pain of glaucoma surgery 
and the usual postoperative pain of cataract surgery are fairly well con- 
trolled with the milder sedatives. Amytal and the barbiturates are suf- 
ficient. Codein is occasionally necessary. Morphine should never be used. 
Many of these patients complain of considerable pain in the back from the 
enforced quiet. Alcohol sponging can be done to alleviate this without 
moving the patient’s head to any great extent. Various operators differ 
decidedly in the necessity for absolute quiet following cataract surgery. 
Some enforce it w ith sand bags applied to each side of the head and with tie 
sheets, and others are as inattentive to this as the first are meticulous in 
demanding the immobility. E\ery case is a law to itself, and must be 
treated individually. It is true, however, that the patients who are allowed 
a bit more freedom, complain the least of postoperative distress. 


THE ROLE OF THE ASSISTANT 

In general surgery, the operating room assistant does not have the same 
importance as has the assistant in ophthalmic surgery. In hospital practice, 
the urinalysis, the blood sugar, the condition of the conjunctival cul-de-saes, 
the careful scrutiny of the lacrimal-nasal ducts, the blood-pressure studies, 
the patient’s dental condition, and a survey of his cardio-vascular-renal 
system, are requirements the responsibility for which should be assumed by 
the assistant. A proper routine, when instituted, will take care of this 
almost automatically. It should not be necessary for the operating room 
surgeon to interrogate his assistant as to each of these important points. 
The same thing applies for the routine of the postoperative care of patients. 
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Each class and type of case should have a routine postoperative outline for 
the information of the assistant and the nurse. This outline should he 
carried out in all instances under ordinary circumstances. In the operating 
room the assistant should oversee the preparation of the patient for the 
surgery, the selection of the instruments, their proper sterilization and 
should early in his career strive for a degree in operating efficiency which 
will make it possible for him to assist intelligently, to anticipate instru- 
mentation, and to assist in preventing operating room complications which 
occasionally develop. It is unfortunate that many ophthalmic surgeons 
must operate with the assistance of untrained hospital residents and with 
even less well-trained nurses. 

The position of the operator relative to the patient’s head is individual 
with each surgeon. Some operators have developed an ambidexterity 
which enables them to work always from the right side of the patient. 
Many surgeons stand to the right slightly toward the top of the patient's 
head for surgery upon the left eye and at the top of the table for surgery 
upon the patient’s right eye. With the exception of an iridectomy, most 
glaucoma surgery is done with the operator standing at the top of the table. 
With these positions thus outlined, for the operator, the assistant usually 
stands at a right angle from the operating surgeon, with his right and left 
hands close to the operator’s right and left hands. Least confusion and 
most adept assistance develop under such an arrangement. 

SURGICAL ASEPSIS -STERILIZATION 

Cutting instruments, and very delicate forceps, can be sterilized in 7o 
per cent alcohol for thirty minutes or in one of the many patent formalde- 
hyde preparations now on the market. Most of these have a phenol 
coefficient which is high and several of them make quite a point in claiming 
the absence of rust with instruments sterilized in their solutions. Fifty 
per cent phenol is a satisfactory agent for scissors, for punches, and chisels, 
and sharp calipers and dividers. Aftera half hour immersion in these, they 
are washed in alcohol and then in water. All other instruments, as well as 
all sutures not marketed in sterile sealed tubes, should be boiled for at least 
twenty minutes. 

Sterilization of the field of operation according to the routine of many 
surgeons, is done in part by the nurse. The eyebrows are shaved for some 
operators; for others they are clipped, and for many the lashes are also 
clipped. Under many circumstances this may be necessary, but it hardly 
seems essential that it be done on all cases. In operating on the insane as 
it must be done in asylums, these precautions are indicated. In orbital 
surgery, they are absolutely necessary'. In muscle surgery the clipping of 
the lashes is usually adequate. In cataract and glaucoma surgery the 
lashes should be clipped and while the eyebrow need not be shaven, under 
ordinary circumstances, it should be covered with several layers of wet 
gauze tucked firmly under the sterilized sheet or the sterile towel which 
has been wrapped about the patient’s head. A satisfactory routine is to 
have the skin of the lids scrubbed with tincture of green soap, then washed 
with boric acid, and the cul-de-sacs copiously flushed with 1 to 30,000 of 
metaplien. This may be done one hour before the patient is to go to the 
operating room. The eye is then covered with a sterilized eye pad and this 
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retained in place with a light roller bandage- In the operating room the 
bandage is removed, the cnl-do-sacs again flushed with metaphen, the skin 
of the lid** further eleamed and dehydrated with ben zinc followed by alcohol, 
and then wiped carefully, including the line of Incites and the eyebrows, 
with a :{ per cent aqueous solution of picric acid. If the lashes have not 
been clipixxl Ix'fore the patient came to the operating room, and it is 
thought necessary to do so. this should he done before the cul-de-sacs are 
irrigated. The blades of the scissors should be covered with sterile white 
vaseline to prevent the cut lashes from scattering about. After the patient 
has been draped, and the field of operation cleansed, the face can he covered 
with a perforated c\e sheet, the perforation being sufficiently large to 
extend fnun the exebrow to 2 cm. 1k»1ow the level of the normal palpebral 
fissure, and from 2 cm. Ixwond the external canthal angle to 1 cm. beyond 
the inner canthal angle. The hole will not Ik* round but a small mnl, long 
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axis horizontal. These eye sheets may be made of white operating room 
cotton; if. however, they are tinted a thill green or even a light gray, they 
are more restful to the eye of the operator and are equally satisfactory 
w hen moving pictures are to l>c taken. 

Postoperative dressings depend very much upon the type of operation 
which has been done, and are properly covered under the relevant sub- 
sections. In general, however, the Uarmquer dressing, a thin film of saline 
soaked cotton, covering the closed palpebral fissure and this co\ ered with 
a pad of dry’ cotton, applies very nicely to most surgery procedures. As 
this dressing dries it conforms to the convexity of the lids, holding them 
closed anti splinting them satisfactorily. Eye pads, bandages, metal plates 
and/or masks may be placed on top of the dressings according to the desire 
and the practice of the individual surgeon. Figure G shows a Ring’s mask 
properly applied, and Figure 7 a pressure dressing. 
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The instruments which are used in surgery of the eye are so great in 
number that it is impossible to portray all of them. Each operator develops 
personal likes for scissors and for forceps of various kinds. The standard 
instruments, however, are illustrated in Figures S to 1 G. Many new instru- 
ments are being added almost daily. Those illustrated are all w ell known. 



Figs S to 16, inclusive Ophtliolmological instruments See text /or the instruments listed. 

FlG. S — 1, son Graefe cataract knife, of three sires and widths made with a metal handle 
and rather recently Kirby's modification with a cylindrical handle. 2, The Ziegler knife 
needle, this 13 made in several sires. 3, The Wheeler knife needle. 4, The keratome. with its 
triangular shaped blade, is made either angular or curved, with various shaped blades; and 
under various circumstances the back of the blade is curved or made flat. 5, The scalpel best 
used, is supplied by the patent blades and the patent handle of various surgical supply houses. 
6, Sharp corneal spbtter for glaucoma surgery. 7, Blunt corneal split ter for glaucoma surgery, 
Elliot’s S, Scleral punch. 9, Trephine blade and handle. Elliot’s. 

The above instruments should be sterilized m alcohol, in phenol, or in one of the patented 
non-rust producing solutions already mentioned. 




Fig. 9.— 1. Large strabismus hook 2, Small strabismus hook 3, Doubled end broad 
spatula for cataract surgery. 4 and 5, Single and double end ins spatula 6. A cyclodialysis 
spatula, Elschnig’s. 7, Small curet for chalazion and similar surgery 8. Large curet for 
chalazion and similar surgery. 9, Large curet for evisceration. 10, A standard lens loop 
11, Peter’s hook for cataract eitraction 




Fig 10—1 Tyrell hook for iris surgery - ^Poon lor expressing lens fragments 3, Cros3 
liandle and burr for corneal ulceration and for the removal of foreign bodies- 4, Sharp nnd 
blunt periosteal elevator 5. Chisel 6. Chi«el 7, Periosteal elevator S, Author's needle 
holder for conjunctival and cataract surgery 0. Standard needle holder. 10, Dividers for 
retinal separation surgery. 11, Mm metal rule- 12, Mules’ sphere introducer. 
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Fig 11 • — 1, Toothed fixation forceps 2, Fixation forceps with lock, and with spring 3, 
Tissue forceps without teeth 4, Ti-suc forceps with teeth Both of these are necessary at 
times for various dissections 5, Standard muscle advancement forceps 6, Peter s cataract 
extraction forceps , which when the blades are dosed, can be used as an expression hook 7, 
Scleral fixation forceps It is not uncommon to find great difficulty in fixation of the globo 
and this type of foiceps has proved satisfactory 8. 9. 10, 11, are the standard capsule forceps 
in use by the various Opeiators the Kalt the Arruga, the Elschmg and the Verhoeff 12, 
Fuchs' capsule forceps 13. Fuchs’ toothed ins forceps 14, Conjunctival forceps 15. 
Smooth capsule forceps 
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I':o. 13 — This u croup of scissors. 1. The ordinary Stevens’ scissors 2, 3. Ball-pointed 
dissecting scissors, the first of the Cho ctinerl on the straight, the second angular, the latter of 
these is quite satisfactory for surgery about the globe and on the muscles 4, Sharp-pointed 
dissecting conjunctival scissors. 5. Blunt-pointed, dissecting conjunctival scissors 0, Large, 
sharp-pointed scissors for which many uses can lie found 7. Sutuio scissors, for cutting 
catgut, for trimming dressings to a proper sire and for other tasks too coarse for the ordinary 
fine scissors used by the ophthalmic surgeon 8, Ordinary enucleation scissors 9. 10, 11. 12, 
Popular examples of ins scissors: the humming-bird-bill scissors with a spring handle, the 
de Wccker scissors which are obtainable in three models - both blades sharp, both blades 
blunt, and the third, with one sharp and one blunt blade (the joint sharp- and blunt-bladed 
scissors are the most common type used; a model of this type is satisfactory not only for iris 
surgery but also for /rtdotoraies and for capsufotomies) ; and Barraquer’s rns scissors. 




Fig 14 — Thr^e are instruments rather necessary at tunes but not commonly U“cd- 1. A 
mallet with a soft metal head 2 4 punch for dacryocystorhinostomies 3. A smal l drill and 
bit the drill of such a sue that the ordinary Gish saw ran be readily threaded through the 
hole 4. Giell saw with draw handles Hemostats maj be «ubstituted for there handles quite 
as satisfactorily 5, 4 cartilage graft chirel. hollow ground. concave-convex and of several 
different widths 6 Fox type of anterior chamber im gator- The fluid flow is by gravity and 
it seems that the flat tip with this easily controlled hydrostatic forte behind it is much mote 
satisfactory than are the various bulb and hand pressure irrega tors The tip can be tired as an 
ins spatula and it is so thin that it does not appreciably elevate the Iipsof a corneo-scleral 
incision during the irrigation It is rather essential that a Up of this type be cleansed with a 
wire before use. so that the surgeon is assured of a free-flowing stream of the solution. 7. S, 
ate a standard nasal speculum, and the nasal forceps necessary for lacntcal sac surgery. 9, i-. a 
very satisfactory lacrimal syringe with needles which Sock on the barrel. 10. A small and 
delicate model of the Ziegler lacrimal duct dilator. Ordinary lacrimal probes. 11, A lock 
syringe for local anesthesia. A syringe of thU type is quite necessary for infiltration anesthesia 
in the presence of scar The needles should be of a fine gauge from 20 to 2S and should be 
threaded so they may lock upon the syringe. 12, Zeiss binocular loupe. 




1R „ Th . author’s combination ophthalmoscope and transilluminator for retinal sepa 
lo . 1G The uiUMr ac Aj>y similar mode! is equally sat.sfactory. 





CHAPTER II 


GENERAL PATHOLOGY OF THE ORBIT. PATHOGENESIS OF 
EXOPHTHALMOS. ACUTE AND CHRONIC IN FLAM 
ALATORY PROCESSES. NEOPLASMS, AND NEW 
GROWTHS. SURGERY OF EXOPHTHALMOS. 
FRACTURES OF THE BONES OF THE 
ORBIT. ORBITOTOMY AND ORBITAL 
WALL RESECTION 

Pathological conditions of the orbit involve or indude conditions 
which arise primarily within the orbit as some neoplasms; conditions 
secondary to some general systemic conditions as gummata, and as tubercu- 
losis of the bones of the orbit and the exophthalmos from myelogenous 
leukemia, the pathology of the Schuller-Christian syndrome; by extension 
from contiguous tissues as the inflammatory and suppurative retrobulbar 
processes from the soft tissues of the face and from the nasal accessory 
sinuses; and last, orbital conditions of diagnostic value, as the proptosis of 
cavernous sinus thrombosis, the exophthalmos of acute thyrotoxicosis, and 
the orbital signs and symptoms of arteriovenous aneurysm and pulsating 
exophthalmos. Traumatisms of the orbit are not by themselves quite a 
separate class, in that they may exhibit the signs of any of the above sub- 
divisions^ 

A classification of orbital diseases is rather difficult, for even the sub- 
division of acute and chronic phases is not clean cut. Exophthalmos and 
proptosis are present in some and not in others, and even in the same 
disease may be absent or even transient- Eagleton called attention to this 
in discussing cavernous sinus thromboris: tbe exophthalmos of cavernous 
sinus thrombosis which extends from a lateral sinus thrombosis is often so 
decidedly transient, that the diagnosis may be missed rather frequently. 
An anatomical basis for any classification must be followed instead of one 
based upon pathology. 

UNILATERAL EXOPHTHALMOS 

Unilateral and bilateral exophthalmos are a common symptom in orbital 
pathology- Unilateral exophthalmos is not of necessity similar etiologically 
to the bilateral conditions. There is no doubt that many conditions of 
unilateral exophthalmos may be simply incomplete in terms of bilateral 
involvement. Of this, exophthalmic goiter is perhaps the outstanding 
example It is just as true, however, that many different conditions have 
as a primary characteristic, a unilateral displacement of the eyeball. In- 
volvement of the opposite side in such cases would be secondary and not 
consequent. Orbital neurofibromatosis is a satisfactory illustration of this 
variety. It seems, therefore, that unilateral exophthalmos may be con- 
sidered as a definite clinical entity. A classification of unilateral exophthal- 
mos. from the standpoint of etiology, will include several subdivisions, 
anatomical, traumatic, those of inflammatory origin, diseases of the blood 
and the lymph and the hematopoietic systems, and space taking lesions. 

<S4> 
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Anatomical. 

1. High degrees of unilateral myopia. Staphylomata. 

2. Defects in the vault of the orbit. Meningocele and meningo- 

encephalocele. 

3. Exophthalmos with ocular hypertension. 

4. Exophthalmos with arterial hypertension. 

5. Pseudo-exophthalmos from retraction of the lids. Fseudo-Graefe 

syndrome. 

6. Intermittent exophthalmos. 

7. Pituitary gland pathology. 

8. Exophthalmos from cervical sympathetic irritation. 

9. Exophthalmos, unilateral, with toxic goiter. 

Traumatic. 

1. Fracture of the orbit, orbital emphysema (from fracture into nasal 

accessory sinuses), retrobulbar hemorrhage. 

2. Laceration and rupture of the extra-ocular muscles. 

3. Traumatic evulsion of the globe. 

4. Birth trauma, intra-cranial internal carotid aneurysm. 

5. Foreign body in the orbit. 

6. Pulsating exophthalmos, arterio-venous aneurysm. 

7. Retrobulbar hemorrhage from whooping cough. 

Inflammatory. These must be either acute, subacute, or chronic. Their 

order, herewith, is roughly the sequence for their chronicity. 

1. Retrobulbar cellulitis. 

2. Retrobulbar phlegmon. 

3. Retrobulbar abscess. 

4. Thrombophlebitis of the orbital veins. 

5. Cavernous sinus thrombosis. 

6. Erysipelas. 

7. Tenonitis (at times suppurative). 

8. Periostitis. Luetic and tuberculous, but not to include gummata. 

Pseudo-tumor. Lacrimal sac pathology. Tuberculoma. 

9. Orbital mucocele, pyocele, cholesteoma. 

10. Orbital exostosis. 

11. Paget’s diseases, with hyperostosis. 

12. Actinomycosis. Trichinosis. Mycotic pseudo-tumor. 

13. Xanthomatosis. SchuUer-Christian syndrome. 

14. Ocular Myosites. 

Diseases of the Blood and the Lymph and the Hsematopoietic System. 

1. Rickets. Scurvy- Hemophilia. 

2. Lymphosarcoma. (Pinev; lymphoblastic.) 

3. Acute and chronic lymphatic leukemia. Lymphoendothelionia. 

Mikulicz’s disease (Wolff; malignant lymphoma). 

4. Hodgkin’s disease. (A sclerosing type of lymphoma.) 

5. Myeloblastoma; chloroma. (A bone marrow picture.) 

G. Myelogenous leukemia. (Premyelocvtes and myelocytes.) 

Space Taking Lesions. The order here is roughly, as x\ cl), the degree of 
malignancy, as seen and reported by many different observers. 

1. Dermoid cyst. Sebaceous cyst. Gumma. 

2. Fibroma. 

3. Neurofibroma. 
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Space T aking Lesions. — (Continued.) 

4. Lipoma. 

5. Osteoma. Osteofibroma. Bone cyst. 

C. Myxoma. 

7. Chondroma and ehondromyxoma. 

S. Cylindroma of lacrimal gland. 

9. Psammoma. 

10. Adamantinoma. 

1 1 . Lymphangioma and hemangioma. 

12. Plasmoma. 

13. Meningioma or endothelioma. 

14. Rhabdomyoma. 

15. Glial tissue tumors as neuroma, neuroblastoma, retinoblastoma, 

spongioblastoma polare. 

1G. Sphenoidal ridge tumors. 

17. Carcinoma. 

IS. Sarcoma. Mixed cell tumors. Intra-ocular sarcoma. 

19. Malignancy from the nasal accessory sinuses. These to include 

carcinoma, sarcoma, psammoma, chondroma, and myxoma. 

20. Metastatic malignancy as o^teogenetic sarcoma, adenocarcinoma, 

hypernephroma, etc. 

21. rnilateral exophthalmos from brain tumor— without orbital exten- 

sion; mechanical causes, as edema; and with extension into the 
orbit. Two per cent of all unilateral exophthalmos is due to brain 
tumor. 

BILATERAL EXOPHTHALMOS 

The classification of bilateral exophthalmos is much more simple. 
Anatomical. 

1. Defects in the vault of the orbit, very rare. 

2. Bilateral exophthalmos from pituitary gland pathology. 

3. Bilateral exophthalmos from toxic goiter. 

Traumatic. 

1. Gunshot wounds and perforating wounds involving both orbits. 

2. Birth traumata, the bilateral extension from arterio-venous aneur- 

ysms and perhaps retrobulbar hemorrhages. 

Inflammatory. 

1. Bilateral retrobulbar infections and suppurations. 

2. Thrombophlebitis of the orbital \ eins. 

3. C avemous sinus thrombosis. 

4. Erysipelas. 

5. Xanthomatosis, as the Schuller-Christian syndrome. 

Diseases of the Blood and the Lymph and the Hematopoietic Systems. 

1. Rickets. 

2. Scurvy. 

3. Hemophilia. 

The symptomatology of the lymph and the hematopoietic systems is 
essentially unilateral; and in the Space Taking Lesions, unilaterality is the 
outstanding characteristic. 

Conditions of both unilateral and bilateral exophthalmos are of surgical 
interest. Defects in the vault of the orbit may be present and show no 
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exophthalmos. Dehiscences in the roof of the orbit are rather common and 
are connected with the normal suture lines. The orbital roof of people of 
advanced years is usually thin, and may show similar dehiscences from 
senile atrophy of the bone. This is to be remembered in surgery of the 
orbit— to prevent perforation through the orbit and opening into the 
extradural space. Meningocele, meningo-enccphalocele, and encephalo- 
cystocele, have all been reported as causing exophthalmos, because of such 
congenital anatomical defects. Safranek 1 * reported one with recovery fol- 
lowing surgical treatment. Edson and others have corrected similar cases 
with a transfrontal approach and with bone grafts to the roof of the orbit. 
A roentgen-ray examination will be sufficient for the diagnosis of such 
instances. Most of them enter the orbit through the medial wall. Uni- 
lateral exophthalmos is occasionally seen with arterial hypertension and 
with unilateral ocular hypertension, the exophthalmos in both instances 
being unilateral, and without any other orbital cause for the proptosis. One 
such case of Peter’s was operated by a transfrontal route to the anterior 
fossa, the removal of the orbital roof and a thorough exploration of the 
orbital contents for any possible pathology. None whatsoever was found, 
except for possible increase in the blood supply of the orbital fat. Exoph- 
thalmos with arterial hypertension can be explained upon the basis of 
orbital vessel varicosities. Pseudo-exophthalmos is seen not uncommonly 
in various cranial nerve disturbances. The resemblance to exophthalmos 
results from a widening of the palpebral fissure due to retraction of the lids. 
At times it seems quite pronounced. Seventh cranial nerve parahsis, 
when present for a long time, illustrates this most frequently . Pituitary 
gland pathology is usually connected with unilateral as veil as bilateral 
exophthalmos. There may be no roentgen-ray differences in the optic 
foramen nor are ocular motor disturbances necessarily present. The con- 
dition seems to be due to a retrobulbar venous stasis. Naffziger* states 
that this is most prominent with the eosinophilic form of adenoma of the 
pituitary gland. Unilateral exophthalmos from toxic thyroid pathology 
is most interesting. The author has no explanation to offer for the uni- 
lateral de\ elopment of this in some instances while in others it is essentially 
bilateral. This observation has been made however, by Plummer . 3 
Malignant (paradoxical) exophthalmos is rather likely unilateral, or if not 
unilateral it will affect tlie eyes unequally. From a surgical standpoint, 
malignant exophthalmos, especially that variety which develops following 
thyroid gland surgery, is a serious condition and most difficult to combat. 
The exophthalmos which occurs with thyroid pathology when the basal 
metabolic-rate is within the normal limits, is spoken of as paradoxical 
exophthalmos by Zimmerman , 4 and he rightly considers this as the more 
severe of the two forms, that is contrasting the exophthalmos with a high 
basal metabolic-rate with that of a low' basal metabolic-rate. The exoph- 
thalmos develops following a thyroidectomy and has with it a hypothyroid 
state now substituted for the former hyperthyroid state. It seems as if the 
thyroidectomy which had been done was so done unwisely— that the 
primary condition was one of thyroiditis rather than one of toxic Ijyper- 

i Ztschr f. Ilats-, Nasen- u Ohrenhllc., Berlin, 3, SCO, No 1 , 1032. 

* Arcli Ophth., tol. 9, March, 1933. 

* Trans. Am Acad Ophth and Otolaryngol , 1934. 

‘ Ain Jour. Med Sc., 178, 92, July, 1929. 
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thyroidism. As yet we are not clear as to the role which the pituitary 
may play in the development of malignant paradoxical exophthalmos. It 
could be not inconsequential. The surgery of this (see pages 39 and 9S) 
should consider the following: median tarsorrhaphy and canthoplasty, the 
Shugrue decompression of the orbit, and a transfrontal decompression of 
the orbit. 

This surgery, whatever is done, must be instituted, if possible, before 
conical ulceration has occurred. Simple conjunctival edema is not a 
demand for radical surgery, other factors being equal. The extent of the 
exophthalmos, the rapidity of its development, and any dissimilarity in 
degree between the two eyes, are far more significant in deciding when 
surgery should be carried out. Plummer and Wilder feel that the exoph- 
thalmos with a low mctal»oIic-rate may be in part an uncontrolled function 
of the entire lobe of the pituitary. Other possibilities are based upon the 
two product hypothesis of Plummer, that an abnormal product Continues 
to act after the output of the normal product, thyroxin, has lieen curtailed. 
The edematous contents of the orbit in this variety of exophthalmos are 
comparable in some respects to localized subcutaneous areas of mucinous 
edema which are found in rare cases of exophthalmic goiter, particularly 
after thyroidectomy. The secondary glaucoma, which not uncommonly 
develops in these cases of post-thyroidectomy exophthalmos, is a positive 
demand for earh operation bv some type of orbital decompression. The 
orbital venous stasis transmitted to the bulbar vortex \eins, is probably 
the cau^e for the glaucoma. This type of ocular hypertension has not 
responded to an\ type of filtering cicatrix operation up to the time of this 
writing. 

As a recapitulation, in regard to malignant exophthalmos the following 
two factors arc repeated here in abstract. One, the type of case wherein 
malignant exophthalmos may be expected. The first of two possibilities is 
that w herein the ophthalmic syndrome seems to dominate the thyrotoxicosis 
as manifested b\ sweating, tachycardia, loss of weight; and cases which may 
have as a dominant ophthalmic syndrome a high degree of exophthalmos, 
lagging of the upper lid. loss of convergence, and retraction of the upper 
lid. The second type of thyrotoxicosis wherein malignant exophthalmos 
might be expected to develop is the case with high exophthalmos but with 
lowered basal metabolic-rate under thyroid extract and iodine therapy. 
These two types, clinicalh , are different one from the other. Each of the 
two. however, seem to predispose to late malignant paradoxical exoph- 
thalmos. 

A recapitulation of non-surgical therapy in its relationship to this late 
type of exophthalmos is the second factor of importance. We are certain 
that not a disease of the thyroid gland itself but metabolic disturbances 
resulting from the loss of the thyroid gland are responsible for the exoph- 
thalmos. Roentgen-ray therapy to the pituitary, the use of estrogenic 
substances, and the large doses of thyroid extract which are tolerated in 
these conditions all suggest a disturbance in generalized internal secretion, 
perhaps the result of the thyroid deficiency. It is probable that the anterior 
lobe of the pituitary is largely responsible as a lawless and now unrestricted 
hormone bearing gland. 

Rudemann (personal communication, September, 193S) feels that these 
cases of post-thyroidectomy malignant exophthalmos are due to a general- 
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ized polyglandular upset, as the result of the thyroid extirpation, and that 
thej should not have had this operation performed. lie recommends huge 
doses of thyroid extract, up to 20 grains daily. Rudemann also calls -our 
attention to certain findings which seem to indicate failure from any type 
of orbital decompression. Edema of the lower conjunctival cul-de-sac, and 
very late development of the exophthalmos are two points of special 
interest. He has had very satisfactory results in 5 consecutive cases, having 
saved the eye in each instance by means of rubber tube drains passed sub- 
conjunctivally through the inferior cul-de-sac below the level of the inferior 
rectus. An incision is made in the conjunctiva at the inner and the outer 
canthi, and the tube passed from one to the other. This is formed of a 
small rubber catheter, and that portion which lies beneath the conjunctiva 
is perforated on its convex and concave curves with many very small 
cleanly punehed-out holes. The ends of the tube lie outside the canthal 
angles. 

Smelser 1 studied t> cases of exophthalmos from the standpoint of their 
orbital contents. Biopsies were made in each instance and in each case 
there was an edematous infiltration of the muscles and the fat, accom- 
panied by a cellular invasion which was limited largely to the perivascular 
lymph spaces. Most of the muscle fibers were structurally normal though 
in 2 instances there seemed to be some hypertrophy of the ocular muscles 
themselves. Smelser felt that an increase in the retrobulbar tissue was the 
apparent cause of the immediate exophthalmos, and that the etiology of 
exophthalmos could be postulated upon two bases, one morphological and 
the other functional in character. Morphologically, one must consider an 
increase in the orbital fat, orbital edema, and an increase in size in the 
extra-ocular muscles. The functional possibilities are the effects of drugs, 
of hormones, of toxins, of venous dilation, or a pure experimental electrical 
stimulation of the contents of the orbit. In his experimental work, thyroid- 
ectomized guinea-pigs were injected with anterior pituitary extract until 
an exophthalmos developed. This exophthalmos was not modified by pre- 
liminary cervical sympathectomy. In each instance the orbital fat was 
increased 100 per cent and the extra-ocular muscle 20 per cent, both n 
weight. Figure 37 illustrates bilateral proptosis but with a marked dif- 
ference in the degree bilaterally present Figure 17, E illustrates a uni- 
lateral exophthalmos with an acute thyrotoxicosis wherein there is no 
manifest bilaterality. It seems as if the unilateral forms of exophthalmos 
are more commonly complicated by the ocular motor palsies. Repeatedly 
cases are seen wherein the principal complaint is that of diplopia, and in 
two instances the underlying cause for the exophthalmos had not been 
diagnosed. 

In malignant progressive exophthalmos, surgery is essential to save the 
cornea; in spite of that it is not uncommon to have corneal ulceration 
result and continue to perforation of the globe with ultimate blindness. 

The exophthalmos of thyroid disturbances must, from a surgical stand- 
point — that is ophthalmologies! — be divided into the exophthalmos of an 
acute toxic goiter and that paradoxical form of exophthalmos which follows 
only after the thyroid extirpation and which so frequently goes on to a 
truly malignant exophthalmos. There is an indefinite intermediate form, 
also, which starts with an exophthalmos of acute thyroid toxicosis, even 

i Assn, for Research in Oph. 8th Scientific Meeting, July S. 1937. Atlantic City. N. J. 
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when of a relatively low degree of severity, and which continues to advance 
following the thyroid extirpation for a small amount of further protrusion. 
Then it halts in its course and remains stationary. 

Figure IS a and b are illustrations of such a situation. The basal 
metabolism rate was plus 27 prior to her subtotal thyroid extirpation. The 
general symptoms which she had seemed to indicate that the thyroid 
surgery planned was a proper procedure. Following the surgery, however, 
the exophthalmos continued to advance for a short period, and thereafter 



Fig 17. — -i. bilateral unequal thyrotoxicosis exophthalmos: B, unilateral exophthalmos 
from evulsion of the optic nerve, C. unilateral exophthalmo- from an acute retrobulbar 
phlegmon. D. pseudo-exophthalmos from an old unilateral facial paralysis; E, unilateral 
exophthalmos from thyrotoxicosis. 

remained stationary for a year. There are no other symptoms of hypo- 
thyroidism. The Shugrue orbital decompression which was carried out in 
her case was purely for cosmetic reasons and not because of progress or 
advance in the condition. 

Malignant exophthalmos, as such, is frequently a tragic affair and de- 
mands surgical procedures and medical therapy which frequently must 
be heroic in extent. The treatment of this latter type is generally quite 
different from the former two. 
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The surgery for the first of the two main subdivisions is always because 
of the cosmetic blemish, i. e., the high degree of exophthalmos present. 
Many of these cases have suffused conjunct ivae, a mild to moderate degree 
of lagophthalmos, especially during sleep, and a chronic conjunctivitis 
from one, the other, or both. Disturbances in convergence as well as of the 
other extra-ocular muscles may be present. Figure 1 9 shows such a situation. 
She has a complete paralysis of the superior rectus muscle. Naturally, 
when the symptoms just mentioned are present to any appreciable amount, 
the surgery anticipated becomes almost obligatory. The patient shown in 
Figure 18 had no symptoms whatsoever to disturb her seriously except the 
appearance of the case, and mild lagophthalmos when sleeping. On the 
other hand the patient seen in Figure 20 had conjunctival edema, photo- 
phobia, tremendous engorgement of the superficial and deep conjunctival 
blood muscles, Joss of convergence, and was incapacitated for work. The 
exophthalmos itself, in the latter of the two cases, was no more marked in 
extent. The presence or absence of the other additional changes does not 
depend wholly upon the degree of exophthalmos. His right orbit was 
decompressed with a transfrontal approach, and the left by means of a 
Shugrue technique. The end results are remarkably similar. 



Fit; IS — Sta(iuini> exoiihthitimos bcfoie and aflei bilaleial hubi\ gomnu 

Unilateral exophthalmos from thyroid pathology is not espeeiallj un- 
common. Actualh the case probnblj has a bilateral exophthalmos with 
the protrusion more marked on one side than on the other. Practical 1\ 
these cases are less se\ ere in their complications, but when they de\elop a 
true malignant exophthalmos it is serious. In two such instances, the one 
eye with the higher exophthalmos was lost through corneal destruction, 
ending in pb fbisis bulbi . 

Stationary exophthalmos of a non-malignant character and without con- 
junctival edema is probably the mildest situation to handle. Axenf eld’s 
lagophthalmos suture (which see) has been most satisfactory in a fair 
percentage of such instances. The surgery is simple and the results are 
good. It is not indicated, however, if the patient shows any great amount 
•of upper lid retraction. 
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when of a relatively low degree of severity, and which continues to advance 
following the thyroid extirpation for a small amount of further protrusion. 
Then it halts in its course and remains stationary. 

Figure IS a and b are illustrations of such a situation. The basal 
metabolism rate was plus 27 prior to her subtotal thyroid extirpation. The 
general symptoms which she had seemed to indicate that the thyroid 
surgery planned was a proper procedure. Following the surgery, howe\ er, 
the exophthalmos continued to advance for a short period, and thereafter 



Fig 17. — A, bilateral unequal thyrotoxicosis exophthalmos; B, unilateral exophthalmos 
from evulsion of the optic nerve. C. unilateral exophthalmos from an acute retrobulbar 
phlegmon, D, pseudo-exophthalmos from an old unilateral facial paralysis; E, unilateral 
exophthalmos from thyrotoxicosis 

remained stationary for a \ear. There are no other symptoms of hypo- 
thyroidism. The Shugrue orbital decompression which was carried out in 
her case was purely for cosmetic reasons and not because of progress or 
advance in the condition. 

Malignant exophthalmos, as such, is frequently a tragic affair and de- 
mands surgical procedures and medical therapy which frequently must 
be heroic in extent. The treatment of this latter type is generally quite 
different from the former two. 




BILATERAL EXOPHTHALMOS 


41 


The surgery for the first of the two main subdivisions is always because 
of the cosmetic blemish, i. e. t the high degree of exophthalmos present. 
Many of these cases have suffused conjunctiva, a mild to moderate degree 
of lagophthalmos, especially during sleep, and a chronic conjunctivitis 
from one, the other, or both. Disturbances in convergence as well as of the 
other extra-ocular muscles may be present. Figure 19 shows such a situation. 
She lias a complete paralysis of the superior rectus muscle. Naturally, 
when the symptoms just mentioned are present to any appreciable amount, 
the surgery anticipated becomes almost obligatory. The patient shown in 
Figure 18 had no symptoms whatsoever to disturb her seriously except the 
appearance of the case, and mild lagophthalmos when sleeping On the 
other hand the patient seen in Figure 20 had conjunctival edema, photo- 
phobia, tremendous engorgement of the superficial and deep conjunctival 
blood muscles, loss of convergence, and was incapacitated for work. The 
exophthalmos itself, in the latter of the two cases, was no more marked in 
extent. The presence or absence of the other additional changes does not 
depend wholly upon the degree of exophthalmos. His right orbit was 
decompressed with a transfrontal approach, and the left by means of a 
Shugrue technique. The end results are remarkably similar. 



Fig IS — Stationary exbphtbalmos befoie and after bilateral subijgoimtic decomplex- ion 

Unilateral exophthalmos from thyroid pathology is not especially un- 
common. Actually the case probably has a bilateral exophthalmos w ith 
the protrusion more marked on one side than on the other. Practically 
these cases are less severe in their complications, but when they develop a 
true malignant exophthalmos it is serious. In two such instances, the one 
eye with the higher exophthalmos was lost through corneal destruction, 
ending in phthisis bulbi 

Stationary exophthalmos of a non-rualignant character and without con- 
junctival edema is probably the mildest situation to handle. Axenfddjs 
lagophthalmos suture (which see) has been most satisfactory in a fair 
percentage of such instances. The surgery is simple and the results are 
good. It is not indicated, however, if the patient shows any great amount 
■of upper lid retraction. 
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. Stationary exophthalmos, with a high degree of retraction of the upper 
lid, is better handled by the levator recession presented herein by Goldstein. 

Occasionally cases present thenrehes with a long standing unilateral 
post-thyroidectomy exophthalmos, wherein the major lit} defect lies in the 
lower lid. One can speak of it as a re-traction from long standing spasm of 
the lower lid. In these ca«es the surgery is relatively simple. Figure 21 is 
such an instance. The angle tarsorrhaphy of Elsclinig will lift the lower 
lid without displacing the upper lid too markedly, and at the same time it 
will shorten the palpebral fissures the desired amount. ^Yhen utilizing this 



Fto — Postoperative former thymtaxieo*!*, unilateral oculomotor palsie*. (Courtesy o! 

Dr J. S. Shipman ) 


procedure, however, for exophthalmos, there is an additional step which 
should lie taken. After the lid, at the external canthal angle, is split and 
the tongue of tarsus formed for transplantation, one should introduce a 
blunt-tipped scissors into the external canthal angle below the external 
canthal ligament, and make a horizontal cut through the entire length of 
the septum orbitale immediately beneath the lower tarsal plate. This 
sectioning of the unstriped muscle in the septum orbitale and with it the 
elastic fibers which are enmeshed within this muscle permit better cor- 
rection and a nicer healing. 
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The severer forms of exophthalmos, Tilth adiancing protrusion, with 
edema of the conjunctiva, and with an exposed cornea need medical atten- 
tion as well as surgery. Large doses of thyroid extract are often most 
valuable. Minor surgical procedure, such as median tarsorrhaphy, pressure 



Fic. 20. — Exophthalmos former thyrotoxicosis O S following tub zygoma tic decompression, 
O D following n tran«frontal decompression 



Fig. 2 1 .— Unilateral old post-thj ro toxicosis exophthalmos w ith retraction of the right lower lid. 


dressings, angle tarsorrhaphy, levator recession, etc., arc all of no avail. 
Protective dressings are siinplv ameliorative and will not stop the progress 
of the condition nor save the cornea from exposure, ulceration and slough. 
To recapitulate, the surgical correction for a thyrotoxicosis exophthalmos 
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seems to depend upon the type of exophthalmos present, that is whether it 
is stationary or paradoxical and malignant in type. Jn addition, the pres- 
ence of other accompanying changes may indicate the grade of severity of 
the exophthalmos, as well as the underlying pathology causing the exoph- 
thalmos. The degree of exophthalmos present does not control the severity 
of these additional complications though a definite relationship is present. 

The traumatisms which cause unilateral exophthalmos are neither un- 
usual nor uncommon. A history of trauma, emphysema, exophthalmos, 
and of impaired ocular motility and the roentgen-rays findings is sufficient 
for a correct diagnosis in all cases. One must not be misled, however, by a 
history of a slight degree in the causative trauma. Extensive fractures have 
followed relative minor accidents, and re\ ersely, quite severe traumata 
have frequently resulted in but little bone pathology. Evulsion of the optic 
nerve and exophthalmos from lacerations of the extra-ocular muscle occur 
from penetrating wounds (Fig. 17, H). The crepitus and the emphysema 
which accompany these cases indicate a compounded orbital fracture into 
the nose or ir to one of the nasal accessory sinuses. The orbital hannorrhage 
which occurs is probably the greatest factor in the immediate exoph- 
thalmos. 

Birth traumata can be most serious. The injuries fortunately are usually 
temporary but occasionally they remain permanent. The cranial bones of 
the vault, when subjected to various different forms of injury, as contusions, 
penetrating wounds, and even crushing injuries, react with fracture lines 
which follow patterns approximately common for all similar injuries. 
Hollow ay ns well as various anatomists, demonstrated this. This is simpli- 
fied, decidedly, it seems, when considering orbital fractures. The heavy 
wedge of the zygomatic arch, with the upper outer angle curve of the 
frontal arch, ordinarily prevents injurj- to the orbital surface of the greater 
wing of the sphenoid, unless they are themselves fractured. If they are 
fractured, the sphenoid must be injured as well. The floor of the orbit is a 
rather tliin partition separating the orbit from the antrum, and continuing 
medially with the os planum of the ethmoid (bone structures similar in 
density and in structure), and is rather readily fractured from direct blows 
to the face and to the region of the orbit. The medial wall, at the apex of 
the orbit, may be included in these fracture lines. In such instances the 
fracture is almost certain to continue into the bones at the base of the skull, 
perhaps into the temporal bone, and when through the sphenoid, into the 
basilar process of the occipital bone. 

Pulsating exophthalmos, that is arterio-venous aneurysms, either carotid- 
jugular, or carotid-cavcrnous sinus, has a history of injury preceding the 
exophthalmos. The typical bruit is present, fundus changes are not 
uncommon, and the bruit, the exophthalmos, and the pulsations can be 
modified by temporary pressure over the carotid in the neck. The real 
problem, in all of these vascular cases, is the differentiation of an orbital 
from an intra-cranial aneurysm. Moller 1 studied the records of 555 cases 
of aneurysms of the large cerebral vessels. Choked disk was not found in 
any of them. Ocular motor paralyses were common, bulbar protrusion 
was very rare, and pulsation of the eyeball was never seen in the simple 
(not arterio-venous) variety. Also this form was slightly more common in 
the female. The classical signs and symptoms of the arterio-venous type 
i Kim. Monatsbl. t. Augenhlk , 66, 909, Stuttgart, June, 1921. 
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include, in addition to the above, a history of the injury, pulsating exoph- 
thalmos, and pounding or ringing sensations in the head, i. e., the bruit. 

The surgery of these cases is not a problem for the ophthalmologist. 
Dorrance and Loudenslager 1 subdivided ligation of the intern I carotid and 
ligation of the common carotid into two rather definite divisions in so far as 
indications and contraindications are concerned. Their conclusions were 
as follows: Ligation of the internal carotid in the presence of an arterio- 
venous fistula in the cavernous sinus is contraindicated for the following 
reasons: (1) It has been followed by a high incidence of hemiplegias. (2) Its 
ligation completely cuts off any blood volumes which may be getting past 
the fistula and reaching the brain. (3) It creates an area of low resistance 
at the site of the fistula and thereby stimulates a reversal of flow in the 
segment of vessel distal to the fistula. Such reversal of flow, by draining 



Tic 22 —The relationship of the contents of the orbit to the \enous circulation of the orbit, 
anti the surrounding structures (Cohen > 

large quantities of blood from cerebral channels, could explain the cerebral 
complications which follow such ligations. (4) It creates increased pressure 
within the carotid sinus, where increased pressures have the effect of lower- 
ing the blood -pressures and of slowing the heart action. Such a sudden 
and severe fall in intra-vasculnr pressures could result in thrombosis of 
cerebral vessels with resultant hemiplegia or death Ligation of the com- 
mon carotid, on the other hand (1) show s a minor incidence of complications 
in the form of hemiplegia as compared with ligation of the internal carotid. 

(2) It reduces the blood flow in the internal carotid by about one-half, so 
that in effect the internal becomes a branch of the external, and in certain 
cases may be an important channel of collateral circulation to the brain. 

(3) Because of the reflux from the external into the internal, it laconics 


* Am. Jour. Opfitfi., Series 3, a of. IT. December, 1931. 



}G BILATERAL EXOPHTHALMOS 

possible to carry out a truly fractional ligation of the internal carotid, 
winch may conceivably make it possible to reduce the flow through a 
fistula between the internal carotid and the cavernous sinus without 
stimulating a reversed flow from the distal segment (4) It reduces pressure 
within the carotid sinus, creating thereby impulses which raise blood- 
pressure and increase the heart-rote; in turn, tends to prevent or overcome 
slowing of the circulation in cerebral areas. 

Figure 22* illustrates the relationship of the venous circulation of the 
orbit to the surrounding structures, as the nasal accessory sinuses, the 
brain, and the cavernous sinus. Figure 23 illustrates the principal sympa- 
thetic pathway to the eye, for this has an importance only secondary to 
vascular conditions. 



Fig 23 - a. internal rarond arteiy. C.Ga^nan psnplion. C. superor ctroral sympathetic 
can p bon D an ?a \ icus^tu E, na-o-cilnr}' canebon. F. ophthalmic pinchon; C-T and D-2, 
seventh cervical 10 second dorsal spinal secaients 


Operative Treatment of Pulsating Exophthalmos.— 1 The operative treat- 
ment of pulsating exophthalmos, according to Dorrance, 1 is as follows; 

Ligation of the common carotid on the affected side. (See Pig. 24.) This 
operation i> especially of t alue in the older subject, as a collateral anastomosis 
i-. less likely to occur." In the younger patient, following this procedure, the bruit 
di-appears’but recurs in a short tune. The common carotid is ligated in the usual 
wav, and within a week or two all the branches of the external carotid are ligated, 
except the internal maxillary and the superficial temporal. These branches of the 
external carotid may be ligated at one or more fitting*, depending on the amount of 
arteriosclerosis prerent. Ligation of the internal carotid. This will practically 
ahvavs reduce the pressure, but as the only collateral circulation possible is through 
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the circle of Willis, -we not infrequently have such a reduced circulation to that 
portion of the brain supplied by the internal carotid that a hemiplegia occurs. 
When ligation of these % easels is undertaken, the operation must he done under 
local anesthesia. In the case of the common carotid the ligation should be a gradual 
cutting off of the blood stream rather than an immediate blocking. If ligation of 
the internal is done, the wound should be left open and the patient’s condition con- 
stantly observed, so that if any untoward symptoms develop the clamp may be 
removed. Paralysis usually occms in the first twelve hours after ligation, though 
it may not appear for twenty-four or thirty-six hours. 



Dorrance lias never seen the rationale of ligating the \ eins of the orbit, 
though in the literature a few good results are reported following this pro- 
cedure. In a number of the successful cases, however, a previous ligation of 
either the common or the internal carotid had been done. Ligation of the 
veins is not without danger, and he is opposed to this procedure. Terry 
and Mysel 1 exposed the internal carotid artery and injected 25 cc. of a 
thorium dioxide solution into it. A series of roentgen-ray films was taken 
at intervals during and after injections to pro\ e that an abnormal arterio- 
venous fistula existed between the internal carotid artery and the internal 
jugular vein in the upper part of the neck. The jugular and lingual veins 
were tied between two ligatures, the common facial vein lm\ing been 
ligated at the time of injection of the thorium. The region of the bifurca- 
tion and the internal carotid artery for inches above the bifurcation 
i Jour Am Med Assn.. 303, 3030, October 0, 393}. 
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were infiltrated nnd boggy, evidently because of the injection of the tho- 
rium. For this reason, and also to prevent the back “swish’' from the 
external carotid, the common carotid is to be ligated first. The incision 
was then carried farther up the neck and the internal carotid arterv was 
exposed well above the part infiltrated by the thorium and was ligated at 
this point. 

Gnzepis* reported a case of unilateral exophthalmos, with glaucoma, 
resulting from rupture of the carotid into the cavernous sinus. The patient 
first presented an alxluccns paralysis, then exophthalmos, without pulsa- 
tion, but with a swishing sound over the temples, and later glaucoma ap- 
peared in the exophthalmic eye with 
tension up to 82 mm. of mercury. The 
fundus showed marked dilatation and 
tortuosity of the veins. Following liga- 
tion of the left internal and external 
carotids the eye became soft and the 
exophthalmos decreased. Hemiplegia, 
however, developed on the right side and 
several days later the patient died. The 
autopsy showed softening of one hemi- 
sphere of the cerebrum with an aneurysm 
of the left carotid into the cavernous sinus. 

Foreign bodies in the orbit are not 
uncommon. The history is clear-cut, 
usually, and tire roentgen-ray picture 
will clear up any doubts which may 
exist. The history should also reveal 
the substance of the foreign body. 
Removal, if the foreign body is of steel 
or iron, is not essential in the absence 
of infection or other possible compli- 
cations. Other materials, however, may 
cause late complications of a serious 
nature, nnd their removal may be quite 
necessary. Optic nerve pathology may 
develop, if it is not present from the 
start. Removal, in the usual case, should 
not be attempted without a biplane fluoroscope. The anatomy of the 
orbital contents, as illustrated in Figure 25, must be well known before 
surgery is attempted. 

Inflammatory exophthalmos is a condition usually confined to one oT-bit. 
It may, however, become bilateral. This bilateralitv may occur simul- 
taneously, but usually there is quite an interval of time between an involve- 
ment of the two sides. In considering the routes through which the inflam- 
mation can enter the orbit, Eagleton 5 states: 

They are, (a) from in front, by way of the superior ophthalmic plexus, {b) from 
below through the pterygoid plexus, or through the inferior ophthalmic plexu% or 
(r) medially from the nose. Endophlebitis of the vessels within the space, (o) may 
remain thrombophlebitis of one or the other of the ophthalmic veins, or it (6) may 

» Arch, f Ophth- Berlin. 110. 375, December 23, 1922. 

* Arch. Ophth ^ 14. 1, July, 1935. 



Fio 25 —Anatomical relationship 
within the orbit, as viewed from 
alx»v e. ( Vflor Duke-Elder ) 
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cavernous and lateral sinuses. There is no complete agreement regarding 
the mechanism producing the*? signs; and so often, the ophthalmologist is 
called upon for assistance in making the diagnosis of this condition. 

The ocular changes of thrombosis of the superior longitudinal sinus are 
even less well understood than are the signs of cavernous and lateral sinus 
thrombosis. Some of the conditions hitherto diagnosed as serous meningitis, 
pseudo-tumor of the brain, or chronic arachnoiditis, etc., may be due to 
thrombosis of the venous sinuses in the presence of an abnormal venous 
sinus pattern. These possibilities must be considered with the anatomico- 
pathological findings in septic thrombophlebitis of the cavernous and 
lateral sinu«e«. 

Aseptjc thrombod-. (1 ) cliaraclerbUcally occurs in the non-paired sinuses; (2) is 
randv associated with purulent infection; (3) shows a tendency to organization or 
resorption; (4) is rarely complicated by mcninriti.-; and (5) in one-half the cases i« 
followed by extravasation into the brain and a tendency to ^ofteninz. Septic 
thrombosis »« cliaraetenzed by ( 1 ) occurrence in the paired sinuses; (2) frequency 
of purulent infection, roemnipti- and cerebral abcos; (3) a tendency to purulent 
degeneration of the thrombus; and (4) rare occurrence of extravasations into the 
cerebrum and cerebellum. (Walsh.) 

The thrombi grow in the direction of the flow of the blood stream, but 
they may nl*> develop in the opposite direction. Such retrograde develop- 
ment is frequent in the intra-cranial venous sinuses, where it may be 
accounted for by the ali-ence of valves in many of the venous channels as 
well as by the plentiful collateral circulation. Septic thrombi result in 
bactcriemia and septicemia and through direct extension may give rise to 
abscess of the brain and meningitis. 

In septic thromliophlebitis of the cavernous and lateral sinuses, the 
chemosis appears to parallel the amount of exophthalmos which may lie ' 
unilateral or bilateral. The degree is variable, and it is much less marked 
when the eaxemous sinus is involved through a retrograde extension from 
the lateral sinus than when it originated from an anterior infection. The 
edema of the lids is a striking feature in cases of fulminating thrombosis, 
especially w hen the tbrombods rises from an anterior infection. It appears 
that infection rather than vascular obstruction accounts for this swelling of 
the lids. \Yal>h agrees with Faulkner that swelling of the lower lid is not 
pathognomonic of thrombosis of the cavernous sinus, and that this may be 
due to an infection of the antrum or of the ethmoid sinus. Paralysis of the 
extra-ocular musics is an early symptom. Ptosis develops later. As 
Behr believes, the external ophthalmoplegia may be purely mechanical, 
due to a lesion of the nerves in the cavernous sinus, caused by the pressure 
or by the inflammation. Internal ophthalmoplegia is rarely encountered 
at the first examination, and it is described as a late symptom. Parsons 
stated that paralysis of the externa! rectus muscle of the second e;eis the 
first sign of in' olvement in the second eye. He thinks that such a paralysis 
is to be explained either by basilar meningitis or by increased intra-cranial 
pressure. Figure 20 is a case of orbital thrombophlebitis O-D. with secondary 
glaucoma, optic atrophy, and with the formation of a retrobulbar inflam- 
matory mass demanding exenteration of the ethmoid sinus. 

Walsh states that thrombosis of the longitudinal sinus as a primary form 
usually commences in the middle fifth of the superior longitudinal sinus. 
Anatomically, the high position of the sinus, low pressure, slow current. 
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nnd the presence of pacchionian bodies predispose fo it. It occurs mu.-dlv 
in debility of infants and as a result of changes in the blood itself. notably 
in chlorosis. Jacksonian convulsions occur frequently. Symptoms of 
involvement of tlic pyramidal tract confined to the lower limbs may 1 m* 
present. C onjugate deviation of the eyes occurs often, Kxophtltalmn* has 
been reported, but rarely. Papilledema and engorgement of vrs«*l< of the 
scalp, retina and conjunctiva occur, but. on the other hand, there may Ik- a 
complete flhscnce of these signs. When the tlimnilxuic process is septic nnd 
has extended to the longitudinal sinus from the lateral Minis, the prognosis 
for life is poor. I)o\ le (quoted by llaMi, which ms*) in describing this 
type, concluded that, in the absence of meningitis, earls apathy or *tuj»nr 
in a patient with evidence of timwilHisis of the transverse sinus secondary 
to otitis media indicates infectious tbromliosis of tlic Mijn-rior longitudinal 
sinus by retrograde extension. e.siK-cially if associated with choked di'kx or 
convulsions. When tumor or tnfintiunatorx disease can Ik- c\<hid<d, 
Jacksonian seizures showing progression from one fixit to the other or 



beginning in the foot and gradually imolving the homolati ra) upjx-r 
extremity suggest impairment of the circulation of the cerebral wins and 
probably thromliosts of the superior longitudinal sinus Abrupt on-st **/ 
symptoms of increased intra-cranial pressure with fiuctuatioiis 'Ugg« -t 
thrombosis of the Mijx-rior longitudinal sinus ns well ns ventricular tumor 
Tlic absence of the element of progression after a fair length of time or 
actual regression of symptoms is suggest i\c of thromlxMs of tin- »u|*Tmr 
longitudinal sinus. If the xy ndronie is associated with edema of the lid* 
and dilatation of the veins of the eyelids and forehead, nnd if fraetnn- of 
the frkull, orbital and jx-riosti-al infections and ihrumlxisjs of the ra'enwuis 
sinus can lx* cxehtrled, the diagnosis is established. Thn>mfxists of I hr 
lateral .sinus has «s its outstanding «ymptwn, papilledema !« rm»’t 
instances, this is bilateral, though it lias Ixrn n-|xtrtnl ns unitan ml as wrl! 
Benedict feels that the edema simply signifies nnd doe* not indicafr its 
eaxiM*. Abscesses of the brain nnd meningitis an- frequent can** * In the 
original paper* Walsh's conclusions no- ns follow »: 

» W»M.,a»rh 0;>li!h , 17, in CJ, J«i,u*ry. 1‘JJT. 
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In the recent investigations which Woodball carried out, he calls attention to the 
importance of variations in these cases as the result of variations in the anatomy of 
sinuses themselves. Among others, lansor, Krummer, and Eagleton have reported 
cases in which at autopsy thrombosis was found to be associated with abnormalities 
of the unaffected sinuses. Bilateral sinus thrombosis or unilateral sinus thrombosis, 
when a great disparity in the size of the lateral sinuses has been observed to 
result in increased intra-cranial pressure. Recently, abnormalities of the sinuses 
have been reported as responsible for negative or falsely positive readings in the 
Tobey-Ayer modification of the Queckenstedt test as employed in the diagnosis of’ 
thrombosis of the lateral sinuses. These clinical observations, verified by the 
occurrence of similar cases during the period of these investigations, have led to the 
conclusion that inadequate venous drainage results in increased pressure. Ordi- 
narily the lateral sinus of the oppo«itc side can take care of the extra volume of 
blood w hen one lateral sinus is thrombosed, but if there is not an adequate cross- 
circulation or if the unobstructed lateral sinus is small there is resultant back pres- 
sure and consequently an increased intra-cranial pressure. It is suggested by 
Woodhall that this is the anatomic basis for bilateral papilledema as observed in 
acute thrombosis of the lateral sinus and also in certain ca«es described as instances 
of serous meningitis when there is a history of an otitic infection and a sinus block 
can lie demonstrated. 

Tenonitis lias !>een nscrilied by Shoemaker 1 as a cause for unilateral 
exophthalmos. It may be a part of orbital cellulitis, or separate from this, 
prodromal to panophthalmitis, and has been seen in a suppurative form 
following muscle surgery. The symptoms of proptosis, of chemosis, of pain 
upon motion, and of restricted motion are significant. Syphilitic and 
tuberculous periostitis both cause moderate degrees of exophthalmos. The 
position of the diseased bone, the roentgen-ray examinations especially 
when augmented by the lipoidal injection of a sinus, the serology, and other 
allied signs will assist in the diagnosis. The chronicity of these two is their 
outstanding feature. 

Engel king- lias described exophthalmos from hyperplastic tuberculous 
lympli nodules, which he called tuberculoma and felt that it probably 
originated from the conjunctiva. They are, however, usually bilateral, 
though unequal, and the picture is similar to that seen in pseudo-tumor. 
Relative to the diagnosis of periostitis and tenonitis, Shoemaker 1 feels the 
differential diagnosis is generally not difficult as both have many common 
symptoms. The boring, deep-seated pain with nocturnal exacerbations 
together with external signs serve to implicate the periosteum in the inflam- 
matory process. Tapping with the finger around the orbital margin, so as 
not to disturb the orbital contents, will serve often to locate the affection 
in the bones. If this can be done without pain, the bone or the periosteum 
is not involved. I 'ice term, if gently pushing back the eyeball, with just 
sufficient force to reach the soft parts only, causes marked pain, the con- 
dition is tenonitis or cellulitis. Tenonitis, of the two, seems to cause the 
greater pain. Syphilitic periostitis is generally a tertiary manifestation. 
Third nerve paralysis with the levator functioning is rather likely periosteal 
in origin. Luetic periostitis is more common in the roof and rim of the 
orbit (excluding suppurative forms from the frontal sinus), while the 
tuberculous form in the greater number of cases selects other positions, and 
in general is more uncommon. Pseudo-tumor is a term used for a slowly 

i Modem Ophth., 3d ed., F. A. Davis Company, Philadf Iplui, 1033. 

• Klin- Monatsbl f. Augenhlk., Stuttgart, 70. 100. March 10. 1023 

* Disease of the Orbit: Section. Modern Ophthalmologj , J M Hall. 3d ed , T. A. Davis 
Company, Philadelphia, 1033. 
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developing exophthalmos from a low grade non-mycotic infection. Fry 1 
described such a case with extensive microscopic studies. Figure 27^1 is a 
microphotogniph of the retrobulbar tissue removed surgically. 



Pio. 27.— A, mierophotograph of the tissue of a retrobulbar pseudotumor. (Fry, Personal 
communication, and Pcniia. State Medical Journal) B, mjosilis ruth exophthalmos 
(Ounnington and Bcrke, Personal communication, and Arch Ophth.. 30, 453, October, 1943.) 
Lymphocytes fibrosis and muscle fiber degeneration 


Exophthalmos has been seen, as Foster 5 states, after a penetrating 
wound of the orbit, associated with stiffness of the neck, convulsions, facial 

» Pennsylvania State Med Jour., 39 . 945, September, 1936. 

1 Diagnosis from Ocular Symptoms, Rebman. New York City, 1917. 
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pahv, and spasms of the throat— due, as one would surmise, to tetanus. An 
acute exophthalmos may be symptomatic of an abscess in or about the 
lacrimal gland, or be due to an acute dacryoadenitis from invasion by 
pyogenic organisms. 

Exophthalmos from chronic sinus pathology is common. DowmanV 
case and Sir St. Clair Thompson's 5 case of mucocele of the frontal sinus 
Kerreri’s* pulsating mucopneumatoccle of the frontal sinus, Rc verst-lion's 
and forms’, 4 and Rower’s 5 ca^s of mucocele of the ethmoid, Ilajek’s 1 
case of mucocele of both of these sinuses, and Peter's 7 case of exostosis or 
chronic periostitis of the ethmoid nre all inclusive and classical examples of 
these somewhat rare complications. Figure 2S is a roentgen-ray photo- 
graph of a mucocele of the ethmoid of the author's and illustrates well that 
roentgen-ray diagnosis plus careful clinical investigation by a competent 
rhinologbt are necessity but adequate. 



Fig. 2$. — Roentgen-ray of an orbital-ethmoidal mucocele. 


Cholesteatomas have been reported of such an extensive size, as to 
break through the roof of the orbit and cause proptosis. Wolff 5 reported a 
study of the 18 cases which up to that time had appeared in the literature. 
Their origin is from the diploe of the frontal bone as a result of chronic 
inflammation in the sinus. Their earliest symptom is pressure pain, later 
to be followed by exophthalmos, swelling of the lids, and choked disk. 
Wolff states that roentgen diagnosis is difficult, except that there may be 
bone destruction, and the formation of fist ul re. The description of these 
cases, as cholesteatoma, is often incorrect, as Knapp states, and patho- 
logists seem to be abandoning the belief that they are a form of tumor, £. r., 
neoplastic in origin. 

Actinomycosis, anthrax, trichinosis, hydatid cyst, and mycotic pseudo- 
tumor have been repeatedly reported, though not uncommonly, as the 


' Jour Am Med. Assn., 81. 1014, September 22, 1923. 

* Jour. Laryngol. and Otol . Edinburgh. 38, 365, July, 1923. 

* Arch Internal, de Laryngol., etc.. Paris, 1. 973. September -October. 1922. 

« Arch. Internal, de Laryngol., etc-. Pans, 1. 6S2. June, 1922. 

* Am. Jour- Opbtb-, 7, 21$, March. 1924. 

* Monatschr. f. Ohren u. Laryngol-. Rhinol-, Vienna, 58. 3s9. May. 1924 

1 Presentation to Staff. Graduate Hospital. University of Pennsylvania, October, 193_. 

* Beitr. z klm. Chir., 130. 215, 1923. 
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Cause of unilateral exophthalmos. The diagnosis in the first of the cases 
mentioned should be simplest, because of the general symptoms as well as 
the local symptoms of abscess formation, the history of the case, and the 
laboratory studies. Blood cytology studies and the orbital pains will assist 
in the case of the third, plus a history of the characteristic muscle pains. 
The last two, however, depend largely upon an orbital wall resection for 
diagnosis, plus, perhaps, the elimination of every other possibility in any 
case under investigation. With infections by the streptothrix the symptoms 
are those of a subacute to acute infection, suppuration, the occupation of 
the patient, and the microscopic and macroscopic findings. The findings 
upon which a diagnosis of anthrax is based depend wholly upon the acute 
suppurative process, the occupation of the patient being especially im- 
portant, and here also, the gross and microscopic laboratory findings. 
Pascheff 1 discussed actinomycotic tumor of the orbit with the characteristic 
unilateral exophthalmos, with ptosis, with a history of orbital iniury (fre- 
quently years before) and the abscesses with the fistulie years later. The 
cultures show the streptothrix. These fistulfe may heal after several months 
of potassium iodide medication, but surgical removal is usually necessary 
for a complete cure. Mycotic pseudo-tumors of the orbit may continue, 
without fistulse. for several years and in this form they are not extremely 
rare. Gonzales’* case presented paralysis of the third nerve, exophthalmos, 
mydriasis and a paralysis of accommodation, cutaneous and corneal anes- 
thesia, and corneal ulceration with hypopjon. If the correct diagnosis is 
not made, these cases will continue on to complete immobility of the eye- 
ball, to blindness from optic nerve atrophy, to emaciation of the patient, 
and at last to the development of the characteristic multiple fistulse. 
O’Brien* presented a case wherein surgical exploration was without success, 
and death occurred from a cavernous sinus thrombosis. In this case posi- 
tive streptothrix cultures were obtained from the brain at the necropsy. 
Matthias Foster 1 discusses the symptomatology of a trichinosis infection 
of the ocular muscles, largely upon the basis of an oculomotor paralysis of 
recent duration which cannot be ascribed to any lesion of the ner\e supply, 
the presence of a doughy edema of the lower lid, and with other general 
symptoms of this infection. Hydatid cysts are due to the echinococcus, 
and cystic degeneration due to the cysticereus cellulose. Both conditions 
are rare, especially the second of the two. Berlin, Parsons, Aniceto- 
Solare , 5 Lagrange, L’Heureux and Wood 6 have w ritten about these unusuaf 
cases. The diagnosis, apart from aspiration, depends upon the negative 
Wassermann, the absence of inflammation, the frequent attacks of blind- 
ness without the presence of fundus pathology, and a palpable tumor mass, 
especially if the patient lives or has lived in a land where hydatid disease 
occurs. These cysts may lie either free in the orbit, or within the muscle 
cone. 

Xanthomatosis is essentially a bilateral condition. According to Bene- 
dict 7 it is a disease related to the metabolism of lipoids, and should include 

* Ztsctir f Augenh . 47, 109, Bella ge No 6, Berlin. 1922 

* Mycotic Tumor of the Orbit, Riv Cubana de Oftal , Havana, 4. 76, Jftnuary-June.1922 

' Am Jour. Ophth , 18, 123, February, 1935. 

‘ Diagnosis from Ocular Symptoms. Rebmsn, New York City. 1917. 

* Arch. d’Ophth , 39, 406, 491, 1921 

* Brit Jour. Ophth., 9, 4, January. 1925 

i Serena, The Eye and its Diseases, Philadelphia, W. B Saunders Company, p. 332, 1936. 
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Gaucher's disease, Xiemann-Pick’s disease, and the Scluiller-Christian’s 
disease; it also occurs in icterus, in diabetes, and in pregnancy, as •well as 
in the form of a so-called essential xanthomatosis. The disease of children, 
due to disturbance of lipoid metabolism, is characterized by deposits of 
lipoids, chiefly cholesterol and its esters, in various organs and tissues of 
the body. Among the chief symptoms are defects in the bones, exoph- 
thalmos, diabetes insipidus, gingivitis, cessation of growth, and occasional 
adiposogenital dystrophy. Exophthalmos is often an early sign. Roent- 
genograms reveal the defects in the bones of the skull caused by the deposits 
of lipoid substance, and formation of thick fluids which give a characteristic 
cystic sensation on palpation. The lesions of the skull are similar to those 
of osteomyelitis as seen in the roentgenograms, and there may be some 
confusion in the diagnosis. Surgical intervention has been of little benefit. 
Mild cases have been cured by application of radium and roentgen-rays 
over the affected areas. The defects in the cured cases are filled with new 
bone, thicker and more dense than the surrounding bone. Wheeler, 1 * * 4 
Knapp,* Heatld have all published their experiences. Knapp speaks of it 
as a condition of the Teticulo-endothelial cell and hyperplastic in character. 
Evisceration of the orbit alone is confirmatory of the diagnosis though, as 
Wheeler did, biopsies are equally efficient. 

The diseases of the blood, of the lymph, and of the hrematopoietic 
system are responsible for many cases of unilateral and bilateral exoph- 
thalmos. Rickets, scurvy, and hremophilin are the first to be mentioned. 
These cases result in subperiosteal hemorrhages, deep in the orbit, which 
occur rather abruptly and are accompanied by haemorrhagic extravasations 
into the skin of the upper and lower lids, especially the lower. The general 
symptoms which identify these conditions, otherwise, should be sufficient 
for making a correct diagnosis. Lymphosarcoma (lymphoblastic), lympho- 
endothelioniata, acute and chronic leukemia, and possibly Mikulicz’s dis- 
ease are all allied conditions. With the exception of the leukemias, the 
blood picture is not especially characteristic. As O’Brien and Leinfelder* 
state, all types of lymphoma show progressive, painless enlargement of the 
cervical and lymph nodes, increase in the size of the spleen and liver, and 
in the later stages, secondary anemia and cachexia. With this exception, 
the diagnosis must be made, usually, at postoperative or postmortem 
microscopic examination. In lymphosarcoma, the lids are usually involved 
by nodules, the exophthalmos is apparently of moderate degree, and age 
seems to have no relationship to the condition. The condition is rare, and 
similar in general symptomatology to Hodgkin’s disease. The cases may 
develop cranial extensions. The diagnosis depended wholly upon- the micro- 
scopic picture of the tumor masses. Figure 29 is one of their (O'Brien and 
Leinfelder) cases of this malignant lymphoma of endothelial nature. Acute 
and chronic leukemia are not commonly accompanied by exophthalmos. 
In 96 cases of lymphatic leukemia reviewed by Reese and Guv,* 2 per cent 
showed exophthalmos. The blood picture is quite characteristic. Retinal 
haemorrhages are most common, the retinal vessels have a pale, even mflkv 

1 SchOller-Christtan Disease, Arch. Ophthal., vol. 11. January, 1934. 

* Xanthomatosis of the Orbit. Arch. OphtiiaU vol- 11, January. 1934. 

1 Ocular Lipoid Histocytoais. Arch. Ophthal., 10. 312, September, 1933. 

4 Am. Jour. Ophth., 38, 123, February. 1933. 

* Am- Jour. Ophth., 16, 71S, August, 1933. 
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appearance, and there is rather often a soft edematous swelling of the lids. 
Figure 30 is one of O’Brien’s cases of this condition. 

Mikulicz’s disease, which is similar to these cases of leukemia, consists 
of a chronic bilateral enlargement of the lacrimal and the salivary glands in 



which the characteristic microscopic finding is a marked infiltration aith 
lymphocytes and with cndothelioid and giant cells also occasionally present. 
Wolff 1 states that the etiology is much disputed and probably varies in 
different cases. Exophthalmos lias been seen in Hodgkin’s disease, though 
considering the relative frequency 
of this condition proptosis is rare. 

The author saw it in n case-after 
cachexia had advanced rather far, 
unilateral exophthalmos developed. 

The eye in which it occurred was 
on the opposite side of the body to 
that in which there was the great- 
est amount of enlargement of the 
cervical lymph nodes. A palpable 
mass was found on the external 
rectus in the outer superficial angle 
of the orbit. Myeloblastoma and 
myelogenous leukemia are con- 
ditions which are rather similar 
to the leukemic conditions except 
for the presence of premyelocytes 
and myelocytes in the blood 
stream. The white cells are usually over 100,000 in number, progress 
is rapid, and massive hfemorrhages occur into the tissues of the orbit. 
The blood picture cannot be mistaken: the differential count showing 
myeloid series over 90 per cent and, morphologically, of an extremely 
* Pathology of the Eye, Philadelphia, P. Blakiston's Sons & Co , 1935. 
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embryonal type of cell. Figure 31 illustrates one of their cases. The 
massive late h Hemorrhages are rather well seen. These tumor masses, 
when of a green color and when infiltrating are spoken of as chloroma. 
BarnertV case was most characteristic. In his case the disease advanced 
into the bones of the skull and proved fatal in one month. In these, Piney 5 
states that the mode of infiltration of the tissue is similar to that character- 
istic of malignant tumors in general. The blood picture of his case consisted 
of So per cent of myeloblasts and 15 per cent of premyelocytes and myelo- 
cytes. 

SPACE TAKING ORBITAL LESIONS 

Relative to the space taking lesions which appear in the orbit, there are 
five general classes to be considered. The first is that of true cysts, the 
second of gummata. the third of benign neoplasms— the fourth of malignant 
neoplasms which are primary in the orbit, or primary in the eyeball and by 
extension through the globe invade the orbit ; and the last, orbital metastatic 
neoplasms from the nasal accessory sinuses, the liver, the kidney, the adre- 
nals, etc. All of these have as common symptoms, a slowly developing 
exophthalmos, usually with but few inflammatory changes; fundus changes 
are rare sa\e iu tho«e cases with primary retinal, choroidal, or papillary 
invoh ement, and age limits are roughly indri idual and peculiar to certain 
types of cases. Less common signs and symptoms would be duration of 
the exophthalmos, roentgen-ray changes in the bones of the orbit, and 
changes in the normal density of the orbital contents, various oeulo-motor 
disturbances, the direction of the proptosis, inflammatory signs, and the 
presence of primary neoplasms in some extra-orbital portions of the body. 

The first class will include dermoid cysts and sebaceous (retention) cysts. 
One of the classical examples of this was the case of a girl, aged eighteen 
years, with exophthalmos which started at the age of seven years. A mass 
could be palpated in the orbit in the past two years of the patient’s life. 
There were no oculo-motor or visual disturbances, but diplopia had de- 
\ eloped recenth. A Kronlein (Kroenlein) resection of the orbital wall 
showed an orbital cyst containing rolls of hair, and much sebaceous ma- 
terial, the internal wall of the cyst being adherent to the optic nerve sheath. 
Complete remox al was accomplished save for that portion attached to the 
neural sheath. This was allowed to remain. The length of time the 
exophthalmos was present, its onset at an early age, its slow development, 
and the ab^nee of any other pathological signs was sufficient for the 
diagnosis The roentgenogram showed a mass in the orbit, retrobulbar, 
but not of a density sufficient to make one consider a fibroma or an osteoma. 
Lipoma might ha\ e been considered from the standpoint of age, develop- 
ment, and length of duration, but the non-compressibility of the palpable 
tumor mass, the direction of the proptosis, down and in, and the density of 
the roentgen-ray shadow made cyst the more probable diagnosis. 

An interesting oil cyst, retrobular and subperiosteal, was reported in 
1923 by Knapp 5 with a complete pathological report, the contents being of 
such a material that it would make one believe they belong to the group of 
dermoid tumors. According to Knapp and even earlier to Lagrange 

1 Arch. Ophlh, 53. 454. September, 1924 

! Di*ea?es of the Blood. Philadelphia, P. Bla baton’s Sons A Co, 192S. 

» Arch. Opbth . 52, 1G3. March, 1923. 
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(quoted by Knapp) these cysts are most common in the prelacrimal region 
within the orbit. 



Fin. 33 — The pro»tf^» ( chance* in the roenteen-ray*. en-e of Fieure 32. ftlfndmt n\*r 
a period of nine month*, at three month* intervals A. original (eee U of F«. 32). B, three 
months later; C, three months later. 
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The roentgen-ray picture is not at all conclusive. It is difficult to dif- 
ferentiate these from an osteogenic sarcoma. The history of the case, 
that is, the long-standing exophthalmos, and its very slow progress, are 
the two outstanding characteristics. Figure 32 is such an instance, anti 
Figure 3.1, the roentgen-ray pictures of the case. In this instance, the 
diagnosis wax confirmed at operation. Figure »U illustrates the technique 
for Use in the o}>cratinn of this case. 



(Jmmnnta of the orbit an* apparently liecommg much more rare than 
formerly. The patients usually have acquired syphilis some years pre- 
viously, all lm\e unilateral pain in the affected eye, worse at night; un- 
ilateral exophthalmos with paralysis of .some of the cvtni-onil.tr muscles, 
even to complete ophthalmoplegia externa, and most of them show ab- 
normal pupillary reactions ujxm the affected side. They may show fundus 
pathology' in the nerte head. Kernp* 
states that the pain is the in oh* 
characteristic symptom of thest 
cases. In addition to those cases 
which show* or present n true gumma, 
lues may nl-o l>e the came of exoph- 
thalmos- with many of the other 
symptoms descrilxxl alxivc, due to 
periostitis and or with osteitis. 

One case, seen on IVtcr’s service, 
nt the Graduate Hospital. I’hila- 
dclphia, was quite characteristic. 

TIic patient was n colored girl, aged 
twenty-two years, w itfi a jjositive 
Wasscnnann, with the characteristic pains described by Kcnyi and with 
1 cm. of exophthalmos on the right, accompanied by a complete third 
nerve paralysis. The fundi showed bilaterally vascular pathology, most 
unusual for a patient of her age. Recovery' was uneventful under anti- 
luetic treatment, continued for three months. 

Of the benign tumors, fibroma, lipoma, osteoma and osteofibroma, and 
i Arrli DcnriRt. *nd Syph- 8. 1C5, August, 1023. 
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Fio 30 — Neurofibroma of the orbit 
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neurofibroma will first be discussed. The fibromata seem to be made up of 
white connective tissue, showing some hyaline degenerations, and mitotic 
figures are extremely rare. They may recur, however, if not completely 
removed. Relative to the osteomata, it is at times difficult to decide 
whether they are due to a bone hyperplasia or heteroplasia. Certainly, 
the exostosis one sees in chronic ethmoidal disease are the latter and due to 
chronic inflammation or to chronic traumatic insult. On the other hand, 
true hyperplasia osteomata appear in the orbit in situations where it is 
quite certain that the tumor cannot be due to preexisting inflammation. 
Figure 35 is quite typical of the roentgen-ray picture of an early hut definite 
osteoma. 

Neurofibroma, or fibroma molluscum, of the plexiform variety, appears 
rather commonly on the face and in the orbit. The tumor is derived from 
the connective tissue of the sheath of Schwann. Figure 3G illustrates a 
typical case of neurofibroma. These cases have not only a unilateral 
exophthalmos from the retrobulbar growth of the new tissue, hut also the 
tumor in many instances causes deformity of the floor and roof of the orbit. 

Much has been written recently about neurofibromatosis from a patho- 
logical and histological standpoint. This lias included not only the micro- 
scopic pathology, but also the many various allied accompanying defects 
and findings. The clinical correction of these cases, however, has been 
neglected in the literature to an astonishing degree. It is rather likely that 
one reason for this is because the various anatomical defects which appear 
are so numerous, so varied, and so individual to each case that it would 
demand quite a series of ca<«es before any surgical procedures c-ould be 
outlined, sufficiently embracing to be worth considering. 

These peripheral nerve tumors grouped together with glial neuromata 
(the ectoderm tumors of Schwann’s sheath), von Recklinghausen’s disease, 
the neurofibromata of the cranial nerves, and neuronomata are more 
commonly spoken of as plexiform neuromata. They have many character- 
istics which are common to the group, but of themselves are definitely 
individual. Their surgical dissection demonstrates without any doubt 
Wilson’s statement that they result from neurofibromatous proliferation of 
the terminals of the entire distal fan of a nerve. Penfield feels that many 
of these conditions have, etiologically. a double aspect; one, a background 
of congenital anomalies, (neurofibrosis tissue) and on this is superimposed, 
t\\ o, neoplastic areas not to be distinguished from peri-neural fibroblasto- 
mata (of mesodermal origin). The statement emphasizes the necessity for 
\ ery thorough removal when operating. Even though these masses of 
themselves are not essentially neoplastic, in terms of malignancy, still fol- 
lowing incomplete removal, and perhaps as a result of surgical trauma, 
sarcomatous transformation has occurred. Properly regarded as benign 
(Wilson) in the sense of pursuing leisurely development, still many men, as 
Thompson. Cestan, Burger, Gray, and others, have seen this sarcomatous 
change occur. The sarcomatous areas may appear in patches, or the 
growth becomes uniformly altered to this type of malignancy. In addition, 
as seen by Franehet and Labbe, a general state of sarcomatosis may de- 
\ elop, as though some congenital predisposition to tumor growth of different 
sorts and of different tissues lies behind the neurofibromatous disease. 

The tumor tissue grows very slowly, but steadily. Inadequate and in- 
complete removal demonstrates this in a rather distressing manner. The 
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anatomical defects which appear and which need correction are as follows: 
(1) the tumor tissue itself; and (2) a brawn}* pigmentation of the skin, 
doughy in consistency, inelastic, infiltrated, with redundant skin about 
the tumor tissue, even to the formation of hanging flaps, these frequently 
covered with long, dark, curly, hairs. The skin in this condition will stand no 
tension whatsoever, bleeds copiously; and sutures, when placed with the 
least bit of tension, tear out very readily. It is almost as if one were 
suturing liver tissue. The distant cafe-au-!ait spots so characteristic of this 
condition, showing themselves on the back, on the chest, and on the lower 
extremities, usually need no surgical removal. (3) Bone defects are seen as 
atrophy of the upper outer angle of the orbit, the low er outer angle of the 
orbit, and the floor of the orbit. One case was found with an encapsulated 
sequestrum of the outer wall of the orbit. Loss of, or defects of the zygo- 
matic arch are quite common; spreading of the orbital suture lines is not 
at all uncommon, and one case was seen with a defect in the frontal bone. 
(4) Invasion of the orbit itself by tumor tissue is frequent. (5) Ptosis is 
the most common finding, due not only to the weight of the upper lid, but 
also to a rather interesting destruction of the levator palpebrse superions or 
even with a posterior displacement of the levator. This is quite unusual, 
for in two instances, the levator was found and reattached. The orbicularis 



Fig 37 — Pkxiform neurofibromata prior to am surgerj 


palpebrum oculi is affected similarly, that is, by deformation and by atro- 
phy. These conditions of the upper and the lower lid also have minimal 
degrees of entropion, and of conjunctival deficiency. (6) Accompanying 
defects of the globe itself, as microophthalmia, and (7) ocular motor dis- 
turbances, especially of the external rectus are found (S) One case of 
retrobulbar aneurysm was seen. 

In the treatment of these cases, there is one thing which is certain, that 
is, roentgen-ray therapy is of no value whatsoever in the treatment of the 
condition. In one instance, however, it was of great benefit in cleaning up a 
chronic, long-standing dermatitis with marginal blepharitis residual after 
the major plastic correction had been completed, and it is valuable for 
depilation. The surgery usually must be done under general anesthesia, 
because in most instances, the soft tissue defects are so marked that infiltra- 
tion anesthesia would be inadequate. The actual dissection of the tumor 
tissue, (which is easily recognized, as white, worm-like masses), must be very 
carefully done — to save tissues not involved, to prevent unnecessary scar- 
ring, and at the same time, to conserve as much as Js possible of skin, 
muscle tissue, tarsal plates (if still present) and hair lines. Tumor tissue 
which extends into the orbit should be removed as meticulously as that 
lying in the lids. It will be of great assistance in these cases if careful 
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itself was wholly absent. The extent of brawny infiltration of the skin was 
very marked. lie had many cafe-au-lait spots through his skin surface. 
Two of these arc illustrated, Figure 40. The surgical removal of the neuro- 
fibroma was followed by such a large operative defect that it was necessary’ 


rio. 40 — Cs«e oi r igure 3i If, biiqw lng eafe-au-tait spots on knee and on shoulder m 
p/e^iform neurofibromata. 

to swing skin up over the angle of jaw and then to cover that secondary 
defect by a sliding flap from the neck. Figure 41, .1 is the front view of 
this ea«e after this operation and H of Figure 4 1 is the side view. A and Ji 
of Figure 42 illustrate this flap schematically, and show the flap in place 
with the suture line accentuated. This case, follow ing his surgery, had a 


Flo 41.— Caw of Figure 37 B; A, front \iew of the case after operation; B, side view. 

persistent recurrent folliculosis along the incision lines with a marginal 
blepharitis which remained resistant to treatment until roentgen-ray 
therapy was used. Figure 43, A and If, shows the case at the time of 
discharge. 
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Neglected neurofibromatosis can be a truly tragic situation. Figure 44 
illustrates such a case. The condition existed since early life, and surgical 
correction was not sought until early adult life. A simple enucleation 
which was the first surgical procedure disclosed a tremendous neurofibro- 
matous mass in the orbit with complete destruction of the floor of the orbit, 
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the lateral wall, into the temporal fossa, ami gross defects in the roof of the 
orbit. The roentgen-ray pictures seem to confirm this, but demineraliza- 
tion of the bone had advanced to such a degree that preoperativelv one 
could not be certain of the l>onc defects. 

The second operation was the radical removal of the tumor mass. At 
that time a complete destruction of the superior and posterior, and lateral 
walls of the orbit was discovered. The neoplasm was extradural and in 
contact with the dura. The dura was torn twice w bile removing the tumor. 
There was, however, sufficient conjunctiva remaining on the redundant 
upper and lower lids that the dura, when closed surgically was covered by 



I'lC. 11 — LonR-ftlAitding neurofibromatosis of the tipper lid and orbit (Courtesy of 
Dr. J S. Slnpman ) 


the conjunctiva. It was manifestly unwise to permit this patient to have a 
reconstructed orbit so she could wear an artificial eye, hence her last opera- 
tion, as seen in Figure 45 (at the time of her discharge from the hospital) 
was a complete intermargiual tarsorrhaphy so no person would be tempted, 
in later years, to reopen this socket to permit her to wear a glass eye. 
Edema of the lower lid is still present in this photograph. A subsequent 
examination of the patient one month later showed a complete recession of 
this. Figure 46 shows some of the various cafe-au-lait spots on the patient. 

Myxoma and chondromyxoma have both been reported as the cause of 
unilateral exophthalmos. The first of these consists of cells of an embryonal 
type which grow very slowly, occasionally becoming sarcomatous. The 
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chondromata have typical fetal cartilage cells and occasionally, cartilage 
with stellate cells. They are at times myxomatous in character as well. 



Fio. 45 —Same ease as Fipure 44 preceding .4, the enucleation and plastic correction; 
B, following the median tarsorrhaphy. (There u some edema still present in the lower lid. 
Many small nodules of neurofibromatosis ran be seen on the neck.) 



Fio. 46.— Areas of cafS-au-lait spots present in the case of Figure 44, 
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These tumors are encapsulated, hard and nodular. It seems when this 
encapsulation becomes imperfect they spread quite rapidly, though they 
do not metastasize. Ewing 1 reported such a ease in detail. 
t Cylindromata were, at one time, thought to be endothelial in nature. 
Xow they are more commonly considered as epithelial in type. The cells 
are arranged in cylindrical spaces which are filled with hyaline. This type 
of tumor most commonly occurs as part of the ordinary mixed tumor of the 
parotid gland. Zentmayer* quoted u case of this variety as connected with 
the lacrimal gland, and Agnes lJaron 1 reported one such case in great 
clinical and microscopic detail. Her findings permit one to consider the 
lacrimal gland ns an altered salivary gland, and to designate these tumor 
masses as prngonoblastomns. 



PlO. 47. — Itoontcpn-my of adamantinoma of the orbit (O'Brien, personal communication ) 

Psammomata are truly endothelial, consisting of whorls of endothelial 
cells with areas of centrally disposed laminated calcification Mitotic 
figures arc not uncommon- These cases are rjire, and seem to he connected 
with chronic nasal diseases. The case described by t on Eichen 1 showed 
roentgenographic signs of ethmoidal disease with marked shading of the 
ethmoidal and frontal sinuses. The exophthalmos had been developing 
over a period of six years. At operation, von Eickensaid, large masses of 
the tumor tissue were removed, and it was discovered that all of the divid- 
ing walls of the ethmoid hone and the anterior wall of the sphenoid sinus 
were lacking. The tumor mass crunched under the spoon like sand. Ex- 
tensive hremorrhage prevented a reliable radical extirpation. Sixteen days 
later, reoperation revealed a firm club-like tumor in the depths of the 
inferior nasal passage which nearly filled the cavity. 

Adamantinomata are cystic tumors which arise from the paradental 

* Neoplastic Diseases. 3d ed . Philadelphia, W. B Saunders Company, 192S. 

* Am. Jour. Ophth , 9. 736, October, 1920 

* Arch. f. Opbtlial., 113, 31. 1934. 

* Schwei*. med. Wchnachr., 62, 495, May 25, 1922. 
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epithelial debris. Sooner or later the capsule of these tumor masses rup- 
tures and the disease extends rapidly into the antrum, the orbit, and into 
the cranial cavity. Figure 47 is the roentgen-ray of O'Brien’s case of 
adamantinoma. 

Hemangioma and lymphangioma are rather uncommon conditions. They 
consist of a tangled network of dilated blood- or lymph-vessels, usually 
congenital, tend to increase, and may become malignant by sarcomatous 
changes. The hemangiomata are usually bluish in color, and are, perhaps, 
the more common of the two. With the lymphangiomata, a marked 
proptosis is present, and exploratory operation through the conjunctival 
cul-de-sac shows a cyst with dear watery contents. The mass can be pal- 
pated in the orbit, is not tender, is freely movable and may fluctuate sorae- 
\\ hat. Ring and Jones each presented interesting cases of orbital hemangio- 
mata. Ring's case 1 accompanied by pulsating exophthalmos was the result 
of extension of a vascular growth into the orbit from the face, first noticed 
there at the age of two years. The patient had had a common carotid 
ligation six years before. This failed to stop the progress of the intra- 
orbital extension. Jones's case 2 had a blue prominence which first appeared 
in the left upper lid at the age of two weeks. Within six years it had 
progressed appreciably with moderate exophthalmos, with vertical dis- 
placement of the eyeball, with diplopia, and without bruit, nor did it 
change in size with am change in the position of the patient’s head. (See 
Fig. 57.) 

Flasmomata. or tumors of extra-medullary plasma cells, have been 
reported. Ewing states that they are commonly classed as lympho- 
sarcomata but. being as a rule, benign processes with very indistinct neo- 
plastic properties, it is most necessary that they should be differentiated 
from malignant lymphosarcomata. They may recur after extirpation and 
become associated with a chronic cachexia. 

Endotheliomata are more commonly known by Cushing’s preferred term, 
as meningiomata. These tumors, while not encapsulated, show no great 
in\ asive capacity, and they do not metastasize. On the other hand, certain 
cases have been reported wherein extensions appeared in the neighborhood 
of the original tumor. The roentgen-ray of a case of the author's is shown 
in Figure 4$. Such a case is not definitely certain, as to diagnosis, until 
after opecatioru The adult, age of the patient, the slowly developing, 
exophthalmos, the absence of pain and of tenderness, the negative fundus 
findings, the absence of any history of trauma, and the extensive roentgen- 
ologic findings are necessary factors in making a preoperative diagnosis in 
any case. These cases, due to the orbital invasion, are not satisfactory 
cases for any surgery' except that which would be most extensive and quite 
disfiguring. 

Other endotheliomata have been reported as retrobulbar tumors but 
they are not of this type of tissue growth. The 2 cases reported by Wil- 
Iiamson-Xoble* demonstrates this. His cases were both in children, the 
first seemed to appear as the result of postoperative trauma in a squint 
case, and microscopically seemed (to the author) more like a plasmoma 
than a meningioma. The growth invested the optic nerve very doseJy, 

* Am Jour. Ophlh . 7. {MS. December. 1924 

* Northwest Med. Jour.. 24. 11. January. 1925. 

* Bm. Jour. Ophth., 7. 222. A lay, 1923. 



SPACE TAKING ORBIT Ah LESIONS 


71 


and seemed to arise from the arachnoid about the optic nerve. The second 
of the two contained not only endothelial cells but also, blood spaces, 
fibrous tissue, cartilage and bone. He stated that the tumor was not a 
tjpical endothelioma, assuming that some pluropotential cells were cut off 
during embryonal life, later to resume activity; a teratoma of the orbit 
might be the correct diagnosis. 

Rhabdomyoma has been reported as the cause of unilateral proptosis. 
This tumor originates in preexisting striated muscle though it may occur in 
other heterologous regions. The tumor is rare, and occurs usually in the 
tongue and heart muscle, as the result, (Ewing), "of congenitally misplaced 
embryonic striated muscle.” It metastasizes very rarely. Redslob 1 re- 
ported on the 3 cases seen in the literature and included a fourth. All of 
them occurred in children between two and five years of age, and caused an 
irreducible exophthalmos. In his case, the tumor mass upon the external 
rectus muscle had a subsequent recurrence, and when removed it showed 



Flo 48.— Roentgen-ray of a meningioma of the orbit 


the tissue of a typical round-cell sarcoma, quite unlike that seen in the first 
mass removed. Since the primary tumor showed zones of transition in 
which the morphological degeneration of the tumoral rhabdoevtes could 
already be plainly traced there can be no doubt that this second tumor was 
a recurrence. 

Neural or glial tissue tumors, both extra- as well as iatra-neueal, extra- 
as well as intra-ocular, are diagnosed according to the type of the pre- 
dominate cell present. The work of Bailey, of Cushing, of Fenfield, and of 
others has resulted in a differentiation of thirteen different types of glioma, 
depending upon their resemblance to the embryonal cell age; thus medul- 
loblasts, spongioblasts, and neuroblasts are found. Through states of 
further differentiation, the medulloblasts would produce oligodendroglio- 
mata; the spongioblasts, the astroevtomata; and the neuroblasts, the neur- 
oma. Neuroblastomata show histologically few if any glial fibers and are 


Ann. d'ocul., 161. 721, 1924. 
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made up of cells resembling the primary neuroectoderm. They usually 
affect the adrenals in children, and metastasize frequently. Figure 49 -4 
and B from Lowenberg’s pediatric sendee at Philadelphia’s Mt. Sinai 



Flo. 49 — Neuroblastoma A, taten three months before B. The fluid died shortly a/ter B 
ns Ulen. (Lowenbers. personal communication ) 


Hospital 1 is typical of such a case. The first picture was taken three 
months before the second, this last being taken a very few days before 
the death of the child. It shows the huge mid-line frontal bone exten- 
sion which pew much more rapidly than 
did the retrobulbar metastasis. Figure 50 
is a neuroblastoma reported by O'Brien 
which was primary within the orbit. 

Xeuromata are essentially benign glio- 
mata and are composed principally of both 
medullated as well as non-medullated fibers, 
though a careful search may show some 
cells. These have been reported frequently 
as adherent to the optic nerve, and can be 
diagnosed only at operation. Their growth 
is very slow, and not accompanied by any 
characteristicsymptoms, little if any fundus 
pathology appears, and the roentgenogram 
shows a faint retrobulbar shadow. 2 The 
removal should be uneventful and not 
difficult, and the microscopic examination 
will confirm the diagnosis of a neural tumor. 

Spongioblastoma polare is a glioma 
which occurs as a rule in the optic nerves, 
the optic chiasm, or the optic tracts. It 
consists principally of either bipolar or 
unipolar spongioblasts- They occur in 
children or in very \oung adults, have a slowly developing exophthalmos 
which at some time begins to increase very suddenly; they show an optic 



1 Private communication, October. 1936- 

* Kiehle, Arch. Ophth-, 15, 6S6, 1936 
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neuritis, usually, of the retrobulbar type, retinal haemorrhages are common, 
and blindness usually occurs at an early period in the progress of the 
case. The certain diagnosis of the type of tissue present must be made 
microscopically. 

Neuroepitheliomata are rare in the brain and in the cord, but are the 
common lesion in the retina. They' are made up of primitive spongioblasts 
which tend to form many rosettes. The retinoblastomata show the least 
differentiation of the cells, are more malignant, and the rosettes are con- 
sidered as being made up of primitive rods and cones. Exophthalmos from 
these cases would mean extension of the tiunor mass from the globe through 
the scleral cribriform plate into the orbit. Surgery, or at least radiotherapy', 
should have been carried out in such cases before this complication had 
occurred. (See section on Malignancy.) 



Fio 51. — Sphenoidal ridge tumor (Groff, personal communication ) 


The sy'ndrome described by Groff and Alpers’ of sphenoidal ridge tumor 
is not uncommon. It illustrates a form of meningioma ot the greater wing 
of the sphenoid, intra-cranial in origin, and demands extensive neural 
surgery because of its certain progress. The syndrome as outlined by Groff 
in his presentation of cases is as follows: (a) primary optic nerve atrophy; 
(b) defects in the visual field which usually take the form of complete 
homonymous hemianopia, though it may be quandrantic; (c) paralysis of 
the third nerve; (d) unilateral impairment of the olfactory' nen e, and ( e ) 
unilateral exophthalmos are the outstanding signs. Additional symptoms, 
such as monoplegias, impairment of memory, and disturbances of the 
pituitary body are observed. Figure 51 shows the characteristic roentgen- 
ray findings in these conditions. 

Sarcomata, mixed-cell tumors, and carcinomata have all been responsible 
for unilateral exophthalmos. These cases are of grave prognostic import, 
however. Occasionally after surgery they continue free from metaStases 

i Arch. Ophth., 15, 163, February, 1936, and Arch. Neurol and Psycluat . 31. 713, April, 
1934. 


74 


SPACE TAKIXG ORBITAL LESIOXS 


for nianv years, but many others die early with mediastinal and liver 
involvement. Figure 52 is a case of primary sarcoma of O’Brien’s, illus- 
trating well the fact that sarcomata are more common in the younger 
patients. Carcinomata occur more commonly in those of later years. The 
most serious factor in these cases is the early diagnosis in the course of the 
condition, that a surgical orbit is present, and that it must be explored. 
Gumma of the orbit might simulate these conditions, but other signs and 
symptoms are present in this latter condition which are not seen with 
sarcomatous neoplasms. Both carcinomata and sarcomata have extended 
from the antrum, from the ethmoid, and from the septum into the orbit. 
These complications are not uncommon and are often terminal in the case. 
Metastatic malignancy from the stomach, the adrenals, the kidney, and 
from the long bones of the body have 
been reported frequently as the cause of 
unilateral exophthalmos. These cases, 
naturally, are recognized as secondary 
to the primary condition, though this 
does not in any way change the serious- 
ness of the ca«e. Lowenberg's case of 
neuroblastoma of the adrenal, and Van 
Duyse and MarbaixV case of hyperne- 
phroma are typical of the rare forms. 
Many ophthalmologists have seen retro- 
bulbar secondary carcinoma from adeno- 
carcinoma of the stomach, and retro- 
bulbar sarcoma from an osteogenic 
sarcoma of the tibia, and these are not 
exceptional. 

Figures53 to 64 are schematicdra wings 
of roentgen-ray photographs illustrating 
various disturbances in the orbit as the 
result of malignant changes therein. They are from Thiel’s 2 work in this 
field, included herein. Figure 53 is that of a tumor of the lacrimal gland; 
Figure 54, one of a sarcoma of the orbital roof; Figure 55, an osteoma of the 
frontal sinus ; Figure 50, a carcinoma of the antrum ; Figure 57, one of hema n- 
gioma of the left orbit with calcified phleboliths in the left orbit and the left 
frontal sinus ; Figure 5S, a retrobulbar neurinoma of the right orbit showing 
especially thickening of the lesser wing of the sphenoid; Figure 59, the 
same case but to show the optic foramen with the thickened portion of the 
lesser wing of the sphenoid and the changes in the temporal margin of the 
orbit; Figure 60, a case of retrobulbar glioma with enlargement of the left 
orbit; Figure 61, the same case showing the enlargement of the optic 
foramen; Figure 62, is a case of meningioma of the lesser wing of the 
sphenoid; Figure 63, is the same case, but a side view showing the changes 
in the dorsum sellfe, the hyperostoses, and the calcification present; Figure 
64, is a meningioma of the lesser wing of the sphenoid viewed from below. 

* Arch d'opht . 39, 390. July, 1922. 

1 Thiel, Rudolf, Die Bosartigen Ge^ehn&Lte de* Auges und seiner Umgebung.. 1939, 
Verlag Ferdinand Enke, Stuttgart. (Beihefte der Kbn MonatsbL f. Aueenheilk.) 



Fig 52 — Primary «arcomS of the orbit 
(O'Brien, personal communication ) 
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Fig.S 3 —Tracings from roentgenograms Lacrimal gland tumor (Figure-- 53 to 01 mrlu-no, 
courtesy of Dr. Rudolf Thiel.) 





Fto. 5S Fin S'J 

Fto. 58 — Ret rolmlfiar neurinoma Rounded afisdo* of the tumor in the right orf.it. if.irl* 
enins of the lone in the right l<-«cr »mi of the sphenoid 

FlG. 59. — The same ra^e a-t Figure ST to show the optic canal, hyj-cro-tnM' of the le^»er 
wing of the sphenoid and thickening of the outer temporal orbital margin. 





Fig. G2 — Meningioma of the lesser wins of the sphenoid: hrpeitxtosw and thiclenins of 
tlie greater wins of the sphenoid as well. Because of the sphenoidal defonattv. sub>equent 
deformity of the superior orbital figure, calcium deposit* in the tumor seem to be projected 
into the shadow of the maxillarv sinus 

Fig C3 — Same ca=o as Figure 01 Multiple calcium deposits, rarefaction of the dorsum 
cells, marled thickening o! the left anterior elinoid. 



Fig. 6J — Fhoto from below allowing widening of foramen rotund urn and foramen ovale, as a 
result of a meningioma of the loser wing of the sphenoid. 
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TREATMENT OF ORBITAL CONDITIONS 

In the treatment of the exophthalmos of toxic goiter, in the unilateral 
as well as in the bilateral varieties, retrobulbar tissue resections are not 
recommended. The correction of the lagophthalmos, the prevention of 
prolapse of the globe, with impending strangulation of the eyeball, and the 
procedures for progressive malignant exophthalmos must be considered. 

The external orbitotomy of Shugrue’s, as presented by Moran, at the 
1937 meeting of the American Medical Association, is apparently a most 
satisfactory orbitotomy for exploratory surgery and for decompression. 
Shugrue’s technique is as follows: the incision begins at the posterior end 
of the zygomatic arch just in front of the tragus, ascending vertically 



Fig 65 — Shugrue’s technique for orbital decompression An operative view of lateral 
decompression of orbit 1, Skin flap, 2, orbital periosteum, 3, orbital fat 4 cut surface of 
great vnng of sphenoid, 5, Lateral rectus muscle. 6. temporal muscle, 7, temporal fascia 
(Moran, personal communication ) 

almost to the mid-line, and then curves medially and forward to the 
junction of the hair line and forehead. The base of the flap should include 
the superficial temporal artery. The flap should be ele\ ated from the rear 
to expose the strong temporal fascia along the zygoma, care being taken 
that all planes of tissue are lifted off the temporal fascia in a solid group, 
particularly anteriorly where the malar part of the temporal fascia is cov- 
ered by a dense area of fatty areolar tissue; otherwise the nerve supply to 
the orbicularis oculi and frontalis muscles may be injured. The temporal 
fascia is cut in a crescent manner somewhat below and anterior to the skin 
incision. The temporal muscle is now separated from its bony origin and 
reflected downward with the fascia. The overhanging lip of the arch formed 
by the malar and frontal bone may be remox ed with bone forceps. An 
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opening is made into the lateral wall of the orbit just below and behind the 
fronto-malar suture. The outer wall of the orbit formed by the zygomatic 
and frontal bones is now removed. Posteriorly, the outer table of the 
greater wing of the sphenoid is removed with a chisel, exposing a thick 
cancellous layer. This is curetted out (in a manner similar to mastoid 
cells), exposing the shiny inner plate of the orbital surface of the sphenoid. 
This, in turn, is carefully bitten out. Bleeding is controlled with bone wax. 
Now the whole area may be enlarged downward to the upper border of the 
inferior orbital fissure. Care must be taken not to enter the skull through 
the sphenoid bone, nor to injure the maxillary nerve at the lower part of the 
operative field. The orbital fascia is now exposed and incised in all direc- 
tions. Should more room be desired a large trephine opening may be made 
in the frontal bone and widened laterally and below, with removal of the 
roof of the orbit almost to the optic foramen. The temporal muscle and 
fascia are now loosely closed— permitting room for drainage. The skin is 
closed with or without a drain. Figure (to is the original sketch of the 
surgery. Figure 06 illustrates, schematically, the superior and front views 
of the bone removed in this operation. 



Fio 66 —Superior and frontal views of areas or bone resection in the 
subiypomatie decompression. 


The advantages of this technique apparently rest in the wide decom- 
pression possible without the necessity of opening into the cranial cavity. 
Naffziger's' transfrontal decompression of the orbit is preferred in many 
instances; there is but little difference, how ever, in the degree of decompres- 
sion obtained. This procedure, however, is one which should be done by 
the neuro-surgeon, and not by an ophthalmologist, though that technique 
of Sliugrue’s can and should be done by the ophthalmologist himself. 
Further procedures as to restricting tarsorrhaphy are given in detail under 
the surgery of the lids. 

Traumatisms.— Fractures of the orbit should be reduced at the time the 
injury occurs and before solidification has developed. Averfin anesthesia 
is necessary. The immediate repair of the soft parts is by no means so 
important. When solidification has occurred the depressed fractures can 
be corrected only by cartilage implants, and then for cosmetic purposes 
alone. Gillies has reopened a depressed fracture of the orbit, and elevated 


* Arch. Ophth., 9, 12, January, 1933, 
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the floor of the orbit by packing within the maxillary sinus. A depressed 
fracture of the orbital rim at the outer zygoma-malar junction can be 
reduced through a small vertical incision posterior to the posterior edge of 
the zygoma, and with the introduction of a stout, blunt chisel into the 
temporal fossa behind the zygoma, a great amount of leverage can be 
exerted in this way to replace the fragments. Manipulation with the 
fingers upon the skin surface will assist. 

Frequently a short, stout, blunt periosteal elevator can be placed in the 
outer canthal angle and sufficient leverage obtained thereby to dislodge 
impacted fragments of the bony orbit and reduce the fracture in this way 
without being compelled to open the skin. These are usually driven down 
into the orbit by the impact. They can be reduced rather readily in this 
manner. The fractures which occur at the outer inferior angle can be 
reduced similarly. The eyeball must be protected from damage. The 
amount of trauma which is done to the conjunctiva is of no great 
clinical importance. Figures G7 and GS are of a simple fracture of the 
orbit resulting from a direct blow to the rim of the orbit, reduced by 
leverage with a stout periosteal elevator applied against the lateral wall 
of the orbit. The slight trauma to the conjunctiva from the manipulation 
recovered wholly within forty-eight hours. Fractures of the floor of the 
orbit can be corrected by a similar incision high in the buccal cavity directly 
on the bone of the malar prominence with a similar stout, broad, blunt 
chisel used as a lever for reducing a fracture there, and for restoring the 
fragments to their original normal alignment. Occasionally by passing the 
elevator high up in the buccal fold under the skin, one can get adequate 
purchase against bone fragments there so that a reduction can be achieved 
without an open incision. Naturally this is to be preferred. The same 
surgical principles apply here as elsewhere; a fracture which can be reduced 
through the closed method recovers much more readily and with fewer 
secondary complications than those cases in which an open reduction 
is used. 

Depressed fractures of the malar, if relatively recent, can be frequently 
corrected early in the course of the case. Mclndoe 1 states that in. contra- 
distinction to the nasal ethmoid maxillary fracture, treatment should, 
whenever possible, begin with an attempt at replacement. The operation 
is of the same type ns that used for impacted malar fracture, hut more 
strenuous in degree. It is directed towards producing sufficient d is impac- 
tion and elevation of the malar maxillary compound to bring the infra- 
orbital plate to its correct le\ el. If comminution is extreme and bone loss 
marked, it is sometimes possible by a block of stent in the antrum to 
create an infra-orbital shelf of fragments of bone which can be supported, 
until consolidation occurs. The triple approach is usually necessary. If 
elevation of the globe can be satisfactorily accomplished so that diplopia is 
overcome, then any other deformity of contour becomes’ of secondary 
importance and can be concealed by the insertion of fat, muscle, or cartilage 
at a later date. If, on the other hand, elevation of the globe fails by these 
means and diplopia persists, considerable improvement can be brought 
about by inserting between the periosteum and the infra-orbital plate 
strips of costal cartilage until the level of the orbital floor is raised to the 
requisite height. 

* Surg , Gyncc. and Obst., 64, February 15, 1937, 
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Fractures of the medial wall of the orbit had best be referred to a capable 
rhinologist. These are so frequently compounded into the ethmoid and 
into the sphenoid that they early become rhinological problems. Fractures 
of the roof of the .orbit, if they involve any portion except the orbital ring, 
should be referred to a neuro-surgeon, in that they are, by reason of their 
position, also a fracture of the frontal fossa. 

Penetrating wounds of the orbit, from projectiles, usually mean extensive 
debridement with enucleation or evisceration, either immediately, if the 
patient's condition will allow, or later as a form of reconstructive surgery. 
Axenfeld, 1 has discussed in detail these gunshot wounds. The point of 
entrance may be in one eye with* the destruction of both orbits, the point 
of exit being upon the opposite side of the head. These gunshot wounds 
with the missle retained, must be handled with a biplane fluoroscope and 
by orbital wall resection or some modification of this. The magnet, in 
magnetic foreign bodies, will be of great assistance. The operator must be 
careful not to destroy, as a result of his surgery, intact nerve and muscle 
tissues, though lacerations and ruptures of the extra-ocular muscles are 
unfortunately not correctable at the time of the injury and the initial 
surgery. Because of this the later surgery is essentially for the correction 
of resulting defects. Traumatic evulsion of the globe with blindness may 
need an enucleation if this can be done immediately. If secondary infection 
has occurred, evisceration of the eyeball is the operation of choice. 

The surgery of aneurysms, whether arterial or arteriovenous, is a 
problem for specialists in vascular surgery. The ophthalmologist, howet er, 
is a rather necessary part of a team for the correction of these cases At 
the time of the initial ligations it is necessary to watch the retinal \ essels 
with an ophthalmoscope, and to warn the surgeon to stop short of a com- 
plete closure of the central artery of the retina. This applies e\en in 
fractional ligations. Naturally it does not apply to the ligation of the 
tributaries of the carotids. It has been found that these must also be 
ligated if success is to be achieved, because of the development of reserve 
and back flow and the nullification of any ligations proximal to these 
branches. Bather recently, the roentgenologists have reported satisfactory 
results in the treatment of intra-cranial internal carotid-cavernous sinus 
aneurysms by deep roentgen-ray therapy. 

ACUTE AND CHRONIC INFLAMMATORY CONDITIONS 

Acute inflammatory, and chronic inflammatory osteitis, and osteomyelitis 
are to be considered. The acute suppurative processes, if they do not arise 
from direct trauma to the wall of the orbit, are usually the result of perfora- 
tions from the nasal accessory sinuses. 

Acute Inflammatory Processes.— In considering the source or origin of 
the infection, the first task is a brief review of a part which the sinuses may 
play in the development of these complications. The maxillary sinus, by 
reason of its remote distance from the orbit and from the cranial cavity, 
is the least at fault. Still, Bonninghaus* in a critical research on the intra- 
cranial complications of sinus pathology, found in a series of 52 such cases 

i Handbuch der Arxtlichen Erfahrungen im Weltknege 1914-1918, Prof. Dr Otto von 
SC * ,J Handbuch der Spec, chir . 2d ed . 1914, Kat*. Preysing Blumenfeld. 
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(1 cerebral abscess, 27 cases of meningitis, and 24 cases of cavernous sinus 
thrombosis) from 2 to 9 cases which originated either from the maxillary 
sinus wholly or in which the maxillary sinus played a large part. The 
frontal sinus, in spite of its contiguity to the brain, is also only rarely to 
blame, though rather more so than is the maxillary sinus. (Cranial osteo- 
myelitis, and extension into the meninges and to the brain substance 
through this, are naturally excluded.) Complications, otherwise, are most 
uncommon from perforation of the bony walls, but occur usually by means 
of the vena.* perforantis. Subdural and extradural abscesses, leptomenin- 
gitis, thrombophlebitis and abscesses of tjie cortex of the brain substance 
have all been described. The sphenoid sinus is the next most important of 
the sinuses in etiological importance. YcrgcrV analysis of this sinus in its 
intra-cranial relationship is rather complete. In the years 1911—1920 
there were 393 cases of suppurative sinusitis treated at Cook County 
Hospital. Yerger found 1 1 cases, or 2.8 per cent, of these to be sphenoidal, 
and of these 11 cases. 7 developed intra-cranial complications. Yerger 
stated that, while the sphenoidal sinus was the least frequently diseased 
of the nasal sinuses, it caused the greatest proportion of intra-cranial 
complications. In this lie must differ with many other rhinologists, though 
the sphenoidal sinus is rather likely the most common cause of cavernous 
sinus thrombosis. This relationship is quite important, and in tills it is 
similar to that role which the mastoid and the labyrinth play to the lateral 
and other immediately continuous and contiguous venous sinuses. In all 
of these eases of thrombosis of the venous sinuses, it seems that localized 
vessel wall septic infiltration first occurs, adherent clots develop at these 
sites of inflammation, continued layers of clot form upon these, one after the 
other, until the lumen of the vein is closed ; and, last, became of the bacterial 
imasion, necrosis and liquefaction of this coagulum occur, with the forma- 
tion of septic emboli, and general systemic premia as the end-result. In 
the similarity mentioned, a thrombotic process of otitic origin may advance 
also to a most extensive degree. The ethmoidal sinus is considered as 
being most commonly at fault in the causation of the various intra-cranial 
complications. Apparently the infectious process perforates the lamina 
cribrosa, and enters the subdural space in this manner. In contradistinc- 
tion to the frontal sinus, the meningeal complications seem to occur most 
frequently with the acute phase of suppurative sinusitis of the ethmoid 
rather than during the chronic course of such infections. In this it is 
similar to the sphenoidal sinus. 

The various oeulo-orbital signs and symptoms which may appear, in 
themselves prove nothing as to whether or not there is an extension of the 
infection into the cranial cavity. They are known to appear, however, in 
those cases of sinusitis which become complicated by intra-cranial path- 
ology, hence they acquire an important diagnostic value. In general (and 
this applies to otitic as well as to rhinologic etiology), the certainty of a 
developing intra-cranial infection dates from the appearance of vomiting, 
of impaired memory and attention, emotional instability, disorientation— 
to the development of coma, transient attacks of aphasia and of similar 
discrete functions, even though the centers for the functions themselves 
may not be involved; and, last, the appearance of epileptiform convulsions. 

1 Illinois Mod Jour . 43. 304, April. 1923, and Eje. Ear, Xoe. and Throat Monthly. 3. 
3So. August 1924 
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It is remarkable, however, how long the interval may be in these cases, at 
times, from the onset of the peripheral infectious focus to the formation of 
the intra-cranial complications. The ocular complications seen should 
appear in the extra- and intra-ocular muscles, including nystagmus, the 
oculo-motor paralyses and disturbances of the conjugate and associated 
ocular movements; in the fields of %ision and in central visual acuity; in 
the ocular fundi, especially in the condition of the optic nerve papilla? and 
of the retinal vessels; in certain changes in the extra-ocular anatomy, as 
the position of the eyeball in the orbit, pain upon digital pressure to the 
eyeball, edema of the lids, and lagophthalmos from central types of facial 
paralysis; and, last, in various less common conditions, as visual aphasia 
and hemiplegia accompanied by homo-lateral homonymous defects in the 
fields of vision. 

These conditions must be drained early in their course either through 
intra-nasal surgery or through the lids with a transorbital incision through 
the peri-orbita, or both may be used, if desired. The important thing is to 
establish the drainage, and if the surgery by the rhinologist is not suf- 
ficiently free, then the ophthalmologist must incise further and drain 



Fig 09.— Tuberculosis of orbital run (osteomyelitis) A, one > ear after sanitarium hospital- 
(ration; B, correcting flap before sutures irere removed. C. condition nit en patient re- 
turned to the sanitarium 

externally. Complications are too frequent as it is without tolerating 
unnecessary delay. The lid incision for these conditions should lie in the 
orbito-palpebral fold, pass directly backward, outward, along the roof or 
the lateral wall of the orbit, and the peri-orbita incised, the point and the 
edgeof the scalpel cutting against the bony wall of theorbit. If the direction 
of the knife is carried as a chord to the concavity of the orbital cavity, no 
vital structures will be damaged and drainage can be obtained. The incision 
may be widened by spreading it with htemostatic forceps with their points 
held against the bony wall of the orbit. Drains used should be of rubber 
tissue or oiled silk and not of gauze, for these latter most effectively cork 
up the infection and nullify the purpose for which the incision was made. 
Hot saline compresses and copious irrigation seem to assist in the post- 
operative recovery. Careful and repeated roentgen-ray studies are neces- 
sary to be certain that an osteomyelitis is not developing, or is not already 
present. It seems that rbinologists are assuming a more conservative atti- 
tude toward the treatment of suppurative osteomyelitis from sinus path- 
ologv than was earlier present. Death has occurred rej>eatedly in these 
cases from over-enthusiastic and premature surgery. Osteomyelitic 
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sequestra do not need an immediate sequestrectomy. This can be delayed, 
often, until some of the acute changes have receded. This applies to a 
tuberculous osteomyelitis as well. Even sanitarium treatment should pre- 
cede surgery in such instances. 

Chronic Inflammatory Processes.— Tuberculosis and various mycotic 
infections are most commonly at fault here. The latter of these was covered 
sufficiently under the earlier discussion of unilateral exophthalmos. Drain- 
age, the laboratory diagnosis, and the u*e of iodides are essential. Tubercu- 
losis and syphilis are not dissimilar in their earlier signs and symptoms. 
With syphilis, the positive serology, the absence of sinuses and of fistula, 
and the early hyperplasia of the bone, are outstanding; while with tubercu- 
losis, the formation of sequestra and of fistuhe is characteristic. Figure GO, 
A, Ji. and C, is the external appearance of such a case. In such instances 
sanitarium treatment with heliotherapy and the other supportative 



Fi<» 70 — Ropnlgen-raj of Tt> ostoomjefitis of the faleraf waff of tfic ortat. (T-fpiodof 
the multiple fi-tula and tract? ) 


measures of tuberculosis are necessary, for the plastic defect cannot be 
corrected until the bone process is cured. Figure 70 is an osteomyelitic 
process of the lateral wall of the orbit, demonstrated to be tuberculosis bv 
guinea-pig inoculations- The lipiodol injections here show the multiple 
fistulfe which developed in the depths of the bony orbit. Roentgen-rav 
evidence of a sequestrum means ultimately a sequestrectomy. The 
sequestrum seen in the outer wall of the orbit (illustrated in Figure 71), 
which resulted from a birth trauma, was well encapsulated, and this 
sequestrum would not have been remo\ ed had it not been necessary to do 
an orbital wall resection because of a retrobulbar neurofibroma. 

Syphilitic osteitis is not a surgical problem, and, therefore, can be dis- 
missed from consideration here. Malignancy of the orbit usually develops 
from superficial epitheliomata at the outer angle of the orbit or by extension 
from the nasal accessory sinuses, above, medially, or below. Figure 72 
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*1 and Ii, is such an instance wherein a thrice recurrent epithelioma finally 
demanded a resection of the entire lateral wall of the orbit, posteriorly from 
the Toot of the zygoma and anteriorly to the zygoma-frontal junction 
above, and to the zygoma -malar suture line below. The major portion of 



Fia 71.— Roentgen-roy of a sequestrum in the outei wall of the orbit from a birth traumatism 

both lids was resected at the same time as well as the entire external angle 
of die conjunctival cul-de-sac, both upper and lower formces. In such 
instances the soft tissue can be dissected widely, well into the normal tissue. 
The bone dissection should also start in healthy bone and the diseased bone 
lifted out entirely. These resections should he followed by further roentgen- 
ray therapy. 



Fig. 72 —Orbital wall malignancy- A, after oibital wall rejection; B. si* months later after 
canthoplasty 

PLASTIC CORRECTION OP THE LATE BONY DEFECTS OF THE ORBIT 

In these cases the surgeon should construct a mold of paraffin or dental 
stent or wax of such a size and shape that when fitted over the soft tissues 
it corrects the bony defect. This can then be cast by a dentist, in artificial 
stone, and the model taken into the operating room as a pattern for the 
necessary cartilage graft. Figure 73 is illustrative of such a case. The 
patient had a shotgun wound of the orbit with a loss of die outer rim and 
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in part, the outer wall of the orbit. The black line shows the distance'oa 
the normal side from the rim of the orbit to the root of the ear. The costal 
cartilage graft was cut, trimmed to size and shape and sutured into position 
according to such a pattern with the satisfactory result seen. -The details 
of tire technique are illustrated as well. 

The graft is to be removed, under general anesthesia, from the right side 
of the chest naturally, considering the position of the heart. The incision 
should be roughly concave-convex, with the concavity crossing the junction 



Fjg 73 —Orbital wall defect n. before correction, b. details of the correction (.4. defect 
and the position for the graft. B, graft in place for suturing, C. sutures inserted); c, completed 
result 


of the sixth and seventh ribs, extending from the ensiform process to the 
continuation of the nipple line. The fascia and the ascending fibers of the 
abdominal rectus are then divided vertically. The superficial fascia over- 
lying the rib is incised and the cartilaginous portions of the sixth and the 
seventh ribs brought into view. The approximate shape of the pattern is 
blocked out on the surface of the rib, cutting through the perichondrium 
and into the cartilage for a distance equivalent to the thickness of the graft 
desired. The graft is then lifted from its bed by one of the cartilage gouges 
illustrated in Chapter I. The graft is placed in warm physiological saline 
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solution when removed, all bleeding is stopped, and the site closed. The 
fibers of the pectoralis muscle are sutured first, and the fascia in a second 
layer, both with No. 2 chromic catgut. The skin can be closed with dermal 
sutures. An adhesive tape dressing is placed over a gauze dressing similar 
to that which would be applied for an uncomplicated fractured rib. The 
graft is then cut to the shape of the pattern, but all perichondrium present 



Fig. 75 — A, before, and i?, after correction Line shows amount of elevation obtained 


sutures must hold it firmly; if not it may be sutured with fine silver wire of 
about a No. 24 gauge through holes drilled in the contiguous normal bone. 
These silver wires in position are the only means of identify ing roentgeno- 
logically a cartilage graft used for a reconstruction. Figure 74, A, B, and 
C, are the details, and the before and after illustrations, of a cartilage repair 
of both the floor and the roof of the orbit as a result of a gunshot v, ound. 






SS inflammatory processes within the orbit 

In this case sufficient periosteum was still present so that the wedge- 
shaped scales of cartilage could be buried under the remaining periosteum- 
precisely as one would drive a wedge into a log, parallel to the line of 
its wood fibers. Figure 75 is a similar correction of an old depressed 
fracture of the floor of the orbit with a rather marked ptosis of the eyeball. 
This was elevated with a scale of bone beneath the periosteum of the orbit 
raising the orbital contents appreciably, as am be seen. In these instances 
the periosteum of the inferior lip of the orbit is incised and elevated, the 
wedged-sliapcd graft is then placed beneath the periosteum and the bone, 
with its thickest margin externally. This external thick base of the wedge 
should be covered with perichondrium. Atrophy of the floor of the orbit 
from neurofibromatosis may be corrected similarly. In placing these 
grafts into the floor of the orbit whether wedge-shaped, as in that necessary 
for Figure 75, or ns flat scales, in those in Figure 7-1, it is important that 
they be immobilized. The skin incision line must l>e so arranged that it 
does not lie immediately above the graft. Orbicularis fibers usually can 
be sutured above the graft as a mobile soft tissue flap with Xo. 3-0 plain 
catgut, and the skin closed subsequently with dermol and with this suture 
line in a somewhat different direction. Careful technique and the main- 
tenance of a rigid sepsis is necessary. In seeming the graft, routinely, the 
chest wall should lie roentgen-rayed before a cartilage graft is removed, a 
careful history taken and physical examination made to eliminate the 
possibilities of old adhesions from a preexisting pleuritis. If the pleural 
cavity is perforated, while removing a graft, the perforation must be 
plugged with a tongue of muscle tissue, and the chest immobilized with 
adhesive. 

Pierce, ■a ho has done much work in cartilage plastics has used a great 
amount of cadaver cartilage. This must be removed before embalming, 
under surgical asepsis, and the cartilage stored in a refrigerator at about 
3S° F., in an aqueous solution of 5 per cent merthiolate. It can be left in 
this manner for set era! months. The perichondrium, in all stored cartilage, 
should be removed Indore storage. 

Cartilage and corneal tissue are perhaps the only grafts which can be 
used with success as an isograft. AH other grafts are likely to result in 
failures unless they are homografts. 

INFLAMMATORY PROCESSES WITHIN THE ORBIT 

These have been considered, in part, under the discussion of pathological 
changes in the orbital walls themselves. Retrobulbar cellulitis, retrobulbar 
phlegmon and retrobulbar ab>cess are conditions which demand drainage. 
Conditions which arise from the ethmoid, with free pus in the orbit, must 
have early intra -nasal ethmoidal drainage as well. The differential diagno>is 
of orbital abscess and of p>eudo-tumor is not simple, as Fiy 1 and Shoe- 
maker 1 separately pointed out. Exophthalmos, with swelling of the lids, 
developing immobility, with fundus pathology, and with a septic temper- 
ature, must be seriously considered. Their presence, however, when not 
accompanied by nasal accessory sinus suppuration is important in the 
differentiation of inflammatory pseudo-tumor and phlegmon and abscess. 

* Penn. State Med Jour, October. 1936. 

* Modern Ophthal-, Ball. ed. S, Philadelphia, F. A. Dans Company, 1913. 
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Cellulitis is occasionally properly incised and no suppuration uncovered. 
Drainage should be established in these, however, just the same. Repeat- 
edly, the streptococcus is cultured from the depths of such incisions. It is 
rather likely that the surgeon lias incised for drainage before pus has 
formed, ^ The greatest error is not premature incision and drainage, but 
delayed incision and drainage. 

The pathology of cavernous sinus thrombosis has been covered ade- 
quately by several authors, notably by de Sclweinita and by Eagleton. 
Cavernous sinus thrombo.ds can recover after enucleation of the eye, 
primarily proptosed, with exenteration of the orbital contents to the apex 
of the orbit, and by obtaining drainage through an opening there into the 
cavernous sinus. Kagleton’s treatment 1 * * consider* an attack upon these 
conditions through drainage, not only after evisceration of the orbit and 
drainage of the cavernous sinus hut also combining with this, ligation of the 
external and internal carotids just above the bifurcation with ligation of 
the ascending branch of the external carotid as well. Various rhinologists 
have also recommended ligation of the internal jugular \ein as well, to 
prevent systemic dissemination of septic emboli- These cases are serious, 
hut recoveries do occur with this radical treatment. In the differential 
diagnosis of an orbital phlebitis ns compared with an early cavernous sinus 
thrombosis, the former remains unilateral, and there is a definite blueness 
to the vessels of the conjunctiva liccau'-e of \cnous stasis, manv of which 
run parallel with the nxis of the globe. Eagleton believes 5 in such a case a 
pocket of pus may Ik* found by multiple punctures outside or inside the 
muscle cone, or according to Butler*, after the division of one or both tarsal 
ligaments. Ianvson* believes that this surgery may convert a semi-quiescent 
phlebitic infection into an actively advancing one. 

Suppurative tenonitis, which develops occasional^' postopera ti\ els . 
especially after muscle surgery, demands the removal of all sutures and 
the establishment of free drainage. Copious irrigations, with a warm 
physiological salt solution should he combined with hot compresses, some 
of these infections may develop from the catgut used, as it is well known 
that some infected catgut is on the market. An eyeball can be lost as a 
result of such an infection. 

An orbital mucocele demands rhinological surgery, and is one of the few 
instances wherein extensive surgery is indicated on a nasal accessory sinus. 

An orbital exostosis, usually hyperplastic in nature and the result of 
chronic ethmoidal pathology, can be removed by an incision at the inner 
angle of the orbit, following the line of the orbito-palpcbral fold, above and 
posterior to the dome of the lacrimal sac. With a brain spatula, the orbital 
contents can be retracted temporally, the periosteum incised and ele- 
vated, ami the exostosis cleanly removed with a small chisel and a mallet. 
The dura may present and must not be opened. 

RETROBULBAR SPACE TAKING LESIONS 

The greatest difficulty in the diagnosis of a retrobulbar space taking 
lesion is not the presence of such a lesion but the type of tissue there. 

1 Trans. Am. Acad. Ophthal. and Otolaryngol . p 90. 1934. 

* Cavernous Sinus Thrombosis, New York. Macmillan Company, 19-6. 

1 Trans. Ophthal. Soc of the United Kingdom, 1023. tb,d • 
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Figure 70 is a massive retrobulbar tuberculoma, a lesion which can be 
readily palpated. The chronicity of such a case when combined with the 
general symptoms should suffice for the diagnosis of a non-malignant mass. 
The exophthalmos seen in myelogenous leukemia will be correctly diagnosed 
by the blood picture. The roentgen-ray is sufficient for the diagnosis of an 
osteoma. A myxosarcoma, however, w hich lies within the muscle cone can 
l>e diagnosed only by the slow progress of the exophthalmos, perhaps its 
palpation deep in the orbit either with the fingers or by means of a glass 
rod. and by the elimination of all other possible causes for the exophthalmos. 
The position of the lesion can be estimated approximately by the roentgen- 
ogram, by the direction of the proptosis, and at times by an external rectus. 
One case of retrobulbar sebaceous cyst ruptured spontaneously through the 
orbital plate of the ethmoid, the diagnosis l>eing made as a result of this. 



Flo 76 — Retrobullnr tuberculoma N'cxlulcs adherent to the eyeball and 
to the muffles 


In so far as surgery of the orbit is concerned, the author would call atten- 
tion to Benedict's rules relative to this. 1 His paper is abstracted in part, 
for not only is it the author's conception, but also it is so ably presented. 

Surgical treatment of bony tumors of the orbit includes intimate knowledge or 
the structure of the orbit and of the physiology of the eye. Because of accessibility, 
surgical approach to the (an) osteoma is usually through the orbit. Furthermore, 
attacking the tumor near its base by the most direct route facilitates remoral and 
sometimes avoids trauma in the bed of the tumor. If the tumor can be removed 
from its bed by an approach through the orbit, there is little danger of meningitis 
or of mtra -cranial infection, even though the tumor should lie in contact with a 
large area of dura The approach through the cranial cavity, as practiced by some 
neurosurgeons, has led to an excessive mortality rate which I believe could have 
been avoided if the tumors had been removed through the orbit. Small tumors 
invading the orbit from the medial side may be removed with the lateral nasal 
wall, through the nares. There is a group of softer bone tumors which does not 
belong in the category of exostosis and of osteoma. Because they invoh e the bones 
of the face, they are referred to as osteomata, although they are of entirely different 
origin and character. I refer to inflammatory thickening of the bones of the face 
which gives rise to facial asymmetry and occasionally to proptosis through the 
encroachment on the orbit. One or more bones of the face may be involved, in 
contiguous enlargement, or the enlargement may be confined to a single bone. 
Occasional! v, multiple osteomata of this type involve widely separated bones of 
the face and head. Enlargement in this type of bone disease consists of proliferation 
and hypertrophy without material change in the structure of the bone. They are 
vascular, usually fragile thickenings of the central portion of the bone, with slight 
to moderate increase in the ebumation of the surface. They grow slowly and 
* Clinical Congress of the American College of Surgeons, October, 1933. 
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rarely produce Windn^. If the sphenoid bone is involved, the orbital foramen 
may be distorted and blindness way result from pressure on the optic nerve. Oste- 
omata of this t}'|>earomost common!}- found in the frontal, maxiliar}', and sphenoid 
bones. Surgical intervention, fortunately, is rarely indicated. Bony tumors of the 
orbit can be removed only by surgical intervention. Bearing in mind that osteomata 
usually have small pedicles, the logical method of approach Mould be the most 
direct route to the base nf the tumor. Osteomata usually arc rounded on the nasal 
or superior aspect of the orbit, and usually are situated posterior to the equator 
of the globe, pushing it forward, downward, and outward. Since they lie undei- 
neath the periorbita, it N convenient to approach the tumor by means of incision 
through the skin and the periosteum, anterior to the surface of the tumor. Working 
toward the susfiectcf! situation of the pedicle, a periosteal elevator or a chisel may 
lie introduced along the side of the tumor, and by gentle, rocking pressure the tumor, 
with its pcilicle, may be dislocated at the base, or, if the pedicle is small, it may be 
divided by a few sharp blows with hammer and chisel After the pedicle or ba=e 
has been divided, it may bo possible to remove the tumor in one piece by gentle 
manipulation. If, however, the tumor should be large and wedged behind the 
frontal bone, it may he advisable to divide it and remove it in small pieces Because 
the roof of the orbit frequently has been eroded, caution should be exercised in the 
separation of the superior surface of the tumor, which is often m contact with dura 
« here adhesion? may have taken place. It is advisable, if po«*ibfc, to separate the 
superior and posterior surfaces of the tumor from the aujacent ti-^ues with a blunt 
instrument. If the dura has Ircen lacerated in the separation of the tumor from 
Its lied, the denuded area may be covered by suitable membrane, after which the 
cavity is filled with normal saline solution and the cutaneous wound sutured 
water tight. 

Trom the standpoint of surgical anatomy there are three areas about the orbit 
which are concerned in planning surgical procedures for removal of tumors First, 
there is a potential space between the pon-orhita and the bony wall The peri- 
orbita, for the most part, is easily detachable so that there is a potential space 
between it and tbe bone. It is firmly attached at the nm of the orbit, where it 
becomes continuous with the periosteum covering the bones of the face At the 
apex it is closely adherent to the sheath and upper part of the optic nerve. It is 
firmly fixed at the lacrimal fossa, at the sutures and various fissures and foiaraina 
Subperiosteal tumors, such as osteomata, which invade the orbit from the para- 
nasal sinuses, as well as malignant tumors of the soft tissue, can he approached 
mcxt easily in the following manner: An incision parallel with the superior orbital 
margin is made through skin and periosteum from the supra-orbital notch to the 
temporal «idc below the region of the lacrimal fo-sa. The incision should go to the 
l»one, cutting the periosteum a few millimeters above the run of the orbit The 
periosteum is then separated to the orbital nm, where it joins the pen-orbita With 
some care the peri-orbita can be separated from the bony rim of the orbit, allowing 
an instrument to be introduced into the potential subperiosteal space, and the 
peri-orbita separated from the bone on the na«al, superior, and temporal wails, well 
back into the orbit. The globe and other orbital contents can then be depressed, 
leaving sufficient room for necessary surgical manipulation. 

The second surgical space to be considered is the area between the peri-orbita 
and the muscle cone. In this area will be found tumors of the lacrimal gland, 
metastatic sarcomata, carcinomata, primary tumors of the orbital connective tis- 
sues, angiomata, endotheliomata, and a wide variety of benign and malignant 
neoplasms. The method of operation for removal of tumors in this space should 
be chosen after consideration of the probable difficulties to be encountered in the 
separation of the tumor from adjacent tissues and of the deformities or disfigure- 
ment resulting from the operation. Tumors in this surgical space, that are situated 
well anteriorly, usually are palpable through the outlet and arc movable, while on 
the other hand, tumors of the lacrimal gland and tumors that are infiltrating rather 
than encapsulated are likely to be fixed and firm to palpation. In dealing with 
fixed, firm tumors in the orbit one cannot determine by palpation through the lids 
the surgical space in which the tumor may be situated or the character of the 
tumor, large soft tissue tumors have been mistaken for osteomata and surgical 
intervention deferred, allowing blindness to occur, when early surgical intervention 
would have prevented it. This mistake need nev er be made if good roentgenograms 
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of the orbit are studied «tereoscopically. More than three-fourths of the soft tissue 
tumors that occur in this intermediate surgical space can be removed with a min- 
imum of disfigurement through the incision described for remoral of tumors in the 
subperiosteal space. After the peri-orbita lias been separated, as lias been described, 
the glolie and other orbital contents can then be depressed, leaving sufficient room 
for digital exploration. Tumors can be palpated, for situation and sire, before the 
peri-orbita i* ojiened so that the field is uncomplicated bv protruding fat. The 
peri-orbita can be incised in the radial (antero-posterior) 'direction in a position 
most favorable for removal of the tumor with the least danger of injuring the 
normal ocular structures. It is seldom necessary to provide drainage after removal 
of an orbital tumor, so the peri-orbita may be clewed, the periosteum resutured 
above the orbit, and the external wound closed for primary healing. The wound 
should Ik; supported by a snugly fitting bandage. 

The third surgical space includes the region within the inu'de cone. In this 
region are found tumors of the optic nerve and its sheath, vascular tumors, and 
neoplasms of the globe that have perforated the Fclera. Tumors within the muscle 
cone usually cau'K* direct protrusion of the eye, with little or no lateral displace- 
ment. They are not palpable through the outlet and are not discernible in roentgen- 
ograms. They usually produce choked disk and intra-ocular vascular distention. 
Tumors of the optic nerve and sheath usually lead to visual disturbances early in 
their growth, a condition which does not obtain for most tumors of the soft tissues 
of the orbit w ithoiit the muscle cone. It may be possible to remora a tumor of the 
optic ner\ e without sacrificing the globe. For such purposes one has the choice of 
two routes. The most desirable from the standpoint of accessibility and minimal 
disfigurement is by the subpen-orbital route described. Because of the jieculiar 
configuration of the bony orbit, it may l»e more desirable, however, to enter the 
orbit through a resection of the lateral wall as provided by the Ivroenlein operation. 

The uncapping of the roof of the orbit, through a transfrontal approach, 
as outlined by Grant und Frazier, by Edson, and by others, is a satisfactory 
orbital approach for lesions which lie to the medial side of the optic nerve. 
According to Uollet, 1 the marginal route is far preferable for removing deep 
orbital tumors. If the tumor is not apparent and its site not discernible, 
the operation required may be termed an exploratory extra-aponeurotic 
external orbitotomy. The different stages are as follows: (1) Suture of the 
lids with silk, which preserves the cul-de-sac, facilitates deep examination 
and prevents corneal ulcer; (2) curved external incision at least 3 cm. long, 
starting from the end of the eyebrow, and going to the bone. The anterior 
structure is then divided close to the orbital border; (3) digital exploration 
of the orbit, with avoidance of injury to the enclosed fat, muscles, vessels 
and nerves; (4) remo\al of the tumor and suture. A space is thus entered 
which contains no important vessels, muscles or other structure, and in 
which tumors commonly develop. This marginal route can be followed 
quite far externally. 

External orbitotomy combined with an orbital wall resection is occa- 
sionally indicated. The author s experience with the Kroenlein technique 
for temporal resection of the external orbital wall has been wholly satis- 
factory. General anesthesia is necessary. Tbe eyebrow should be shaven, 
as w ell as the hair, from the temporal region. Several different skin incisions 
may be made to approach the orbital wall. The original Kroenlein incision 
was curved with the convexity forward, 7 to 8 cm. in length, beginning 1 cm. 
above the angular process at the frontal bone and ending at the middle of 
the zygoma. Terrien’s incision is that of a V lying upon its side, the two 
short arms over the orbital margin, the long arm continued posteriorly and 
horizontally to the midline of the zygoma. See Figure 77 A, for the site 

1 Lj'on ehir., 19, 700, December, 1923. 
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of the orbit are studied stereo^copicallj*. More than three-fourths of the soft tissue 
tumors that occur in this intermediate surgical space can be removed with a min- 
imum of disfigurement through the incision described for removal of tumors in the 
subperiosteal space After the pen-orbita lias been separated, as has been described, 
the glolie and other orbital contents can then be depressed, leaving sufficient room 
for digital exploration. Tumors can be palpated, for situation and sire, before the 
pen-orbita is opened so that the field is uncomplicated by protruding fat. The 
peri-orbita can be incised in the radial (antem-posterior) direction in a position 
mo*t favorable for removal of the tumor with the least dancer of injuring the 
normal ocular structures. It is seldom necessary to proride drainage after remoral 
of an orbital tumor, so the pen-orbita may lie closed, the periosteum resutured 
above the orbit, and the external wound closed for primary healing. The wound 
should be supported by a snugly fitting bandage. 

The third surgical space includes the region within the muscle cone. In this 
repon are found tumors of the optic nerve and its sheath, vascular tumors, and 
neoplasms of the globe that have perforated the sclera. Tumors within the muscle 
cone u«ually cau^c direct protrusion of the eye, with little or no lateral displace- 
ment They are not palpable through the outlet and are not discernible in roentgen- 
ograms Thcj usually produce choked disk and intra-ocular vascular distention. 
Tumors of the optic nerve and sheath usually lead to visual disturbances early in 
their growth, a condition which does not obtain for most tumors of the soft tissues 
of the orbit without the muscle cone. It may be possible to remove a tumor of the 
optic nerve without sacrificing the globe. For such purposes one has the choice of 
two routes The most desirable from the standpoint of accessibility and minima l 
disfigurement is by the subperi-orbital route described. Because of the peculiar 
configuration of the bony orbit, it may be more desirable, however, to enter the 
orbit tbrough a resection of the lateral wall as provided by the Kroenlein operation. 

The uncapping of the mof of the orhit, through a transfrontal approach, 
as outlined by Grant and Frazier, by Edson. and by others, is a satisfactori- 
orbital approach for lesions which lie to the medial side of the optic nerve. 
According to RoUet,' the marginal route is far preferable for removing deep 
orbital tumors. If the tumor is not apparent and its site not discernible, 
the operation required may be termed an exploratory extra-aponeurotic 
external orbitotomy. The different stages are as follows: (1) Suture of the 
lids with silk, which preserves the cul-de-sac, facilitates deep examination 
and prevents comeal ulcer; (2) curved external incision at least 3 cm. long, 
starting from the end of the eyebrow, and going to the bone. The anterior 
structure is then divided elo=e to the orbital border; (3) digital exploration 
of the orbit, with avoidance of injury to the enclosed fat, muscles, vessels 
and nerves; (4) removal of the tumor and suture. A space is thus entered 
which contains no important vessels, muscles or other structure, and in 
which tumors commonly develop. This marginal route can be followed 
quite far externally. 

External orbitotomy combined with an orbital wall resection is occa- 
sionally indicated. The author’s experience with the Kroenlein technique 
for temporal resection of the external orbital wall has been wholly satis- 
factory. General anesthesia is necessary. The eyebrow should be shaven, 
as well as the hair, from the temporal region. Several different skin incisions 
may be made to approach the orbital wall. The original Kroenlein incision 
was curved with the convexity forward, 7 to S cm. in length, beginning 1 cm. 
above the angular process at the frontal bone and ending at the middle of 
the zygoma. Terrien’s incision is that of a Y lying upon its side, the two 
short arms over the orbital margin, the long arm continued posteriorly and 
horizontally to the midline of the zygoma. See Figure 77 A, for the site 
i Ljon chir., 19, TOO. December, 1923. 
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of the skin incision. It is carried through the skin, the fascia, and the 
muscle, down to the hone; the periosteum along the margin of the orhit is 
then incised and the peri-orhita of the lateral wall of the orhit elevated 
posteriorly to the spheno-m axillary fissure. This can l>e done with a hlimt 
dissector. The contents of the orhit are then retracted medially and a 
wedge-shaped piece of Inme cut from the outer wall of the orhit . See Figure 
77, Jl. According to Terricn, the limits of the l>one rr-cction air from just 
above the frontal inalar suture line, to a line made alxivc the 7\gomatic 



n 

Fw 77. -“.t. »Vm incision (or the Krociilnn «>|cralK>ti II the >>( thr orbital •■all 

process of the malar posteriorly; it extends into the orhit in a eon\crgmg 
line to the splieno-maxillary figure. It cuts obhqueh th»w award across the 
great wing of the sphenoid. It is quite possible to <ut tins wedge with n 
chisel anti mallet hut the l»one maj lie splintered because «»f this The 
author prefers to start the orbital wall roeetmn with a (itgli 'aw To use 
this, a drill (with brace and hit), is placet! Mund the run of the orhit 
superior to the frontal-malar suture line, the direction of the* drill lieing 
backward, dowmvanl, and slightly inward As soon as the jmint of 



a a 

Fw. 7S -A *Lrtch to iUumrup th«* «o(c<- of 1*>m It t(i<* 

orlrttotomj 

the drill appeals in the orhit it is removed, a saw- is threaded through 
the hole, anti the heavy external bov> of the orbital margin rut elennlv 
with this. Figure 77 //, illustrates the position of a Gigli siw in making 
this n.*«ection. The same procedure is carrietl out Ix-low . posterior to the 
orbital rim. so that the lower angle of the orbital margin is cut in the simr 
way. A delicate but sharp chisel, with mallet, is then iitilinsl for txMiiph t- 
ing the resection. Tlie periosteum may Ik* reflected fnwn the nultrior 
external rim of the orbit externally as far Kirk as the j*r-itj<*» of these 
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drill holes. The point of the chisel must be directed from "within the orbit, 
to prevent damage to the contents of the orbit itself. As this wedge of bone 
is cut with the chisel, the periosteum on the external surface of the orbit 
must be cut as well as the bone. The soft tissues which lie within this 
fossa posterior to the external rim of the orbit should not be disturbed 
more than is absolutely necessary so as not to endanger the viability of the 
hinged bone flap. Figure 78, .1 and B, illustrates the bone included within 
the wedge outlined, and b, the exposure made possible by the movable 
wedge a. (Before the optic none itself can !>e seen. Tenon’s capsule must 
be opened horizontally exposing the nerve and the cone of muscles.) After 
the wedge, a. has been loosened and is folded back, the wedge remains 
hinged to the orbit by this adherent periosteum. The peri-orbita which 
had been lifted prior to the orbitotomy, is incised, in a horizontal direction, 
with a blunt scissors, retracted, and the orbital contents are in full view of 
the operator. Adequate hremostasis is necessary for this operation; in fact 
it is wise to use suction sponging similar to that used by the rbinologist in 
tonsil surgery , using a ball-pointed delicate tip instead of the large tonsil- 
lectomy suction tip After exploration of the orbit, and the identification 
of a tumor mass, the muscles may be moved about with blunt hooks as 
necessary and retracted with temporary black silk sutures. If adequate 
exposure is not possible, the external rectus may be severed, and Xo. 3-0 
plain catgut whip-stitched through the two ends so that these can be readily- 
joined later. In removing a tumor mass from the orbit, blunt resection 
should be used alone. The blunt end of the common double-ended peri- 
osteal elevator is ideal for this. One must be especially careful at the 
pedicle of the tumor so that vita! orbital tissues are not removed with the 
tumor. The author has seen the optic nerve firmly adherent to a tumor 
mass, and in such instances, damage can occur if one is not quite particular. 
This same applies to the removal of cysts of the orbit; that portion of the 
cyst wall adherent to the optic nerve should be permitted to remain, in the 
orbit, deliberately, rather than to jeopardize the optic nerve by a forcible 
removal of this portion of the cyst wall from the nerve sheath. 

As soon as the orbital surgery has been completed, attention is again paid 
to complete hremostasis; the bone flap is then turned inward and forward 
to fit accurately at its former position. The periosteum of the wedge of 
bone is then sutured to the periosteum of the contiguous orbit with Xo. 1 
plain catgut sutures, and the periosteum and peri-orbita joined over the 
rim of the orbit with interrupted sutures of the same material. Occasion- 
ally before the skin is closed a small drain is placed in the orbit to remain 
for a day or two- The skin should be done in two layers. Xo. 3-0 plain 
catgut for the fascia and muscle, and interrupted dermal sutures for the 
skin. The lid margins are then mattressed together with a black silk 
suture, through the two lid margins, and this tied. The dressing placed 
over this is firmly bandaged, and the gauze bandage reinforced with a 
wetted starch bandage over it. The opposite eye should he dosed with a 
light compress dressing for the first four days. If no intercurrent complica- 
tions or symptoms de\ elop and if no drain was insen ed, the first dressing 
may be done upon the se* enth day. If a drain was placed in the orbit, 
this ought to be removed no later than forty-eight hours after the operation;, 
the wound then re-dressed as above. 
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Brack 1 also is satisfied with the applicability of the Kroenlein operation 
for the removal of cysticercm of the posterior half of the eye. Martin 
Cohen has used the Kroenlein operation successfully in several instances 
for chronic inflammatory exophthalmos without suppuration. In his 
opinion the operation is indicated to relieve the marked orbital pressure 
caused by the inflamed rctro-orbita! tissues. The operation in this way 
corresponds to the procedure of trephining the skull for increased intra- 
cranial pressure due to tumors of the brain, or to scleral trephining in eases 
of intra-ocular pressure due to glaucoma. 


A 



R C 

r ia. 70. — .4, skin incision; B, retraction of soft tissues and periosteal incision, C, orbital 
exposure and radial incision of the pen-orbita. (Benedict, personal communication, and 
Surgery, Gynecology >nd Obstetrics ) 

Benedict uses a transconjunctival route for the removal of an orbital 
tumor in all cases except where the tumor is probably located in the outer 
portion of the orbit. An incision is made over the right temporal region 
starting above and to the temporal side of the brow, turning to the external 
outer rim at the outer canthus, thence down and out. The periosteum is 
incised near the temporal margin and the periorbita elevated with a peri- 
osteal elevator to the apex of the orbit. Digital palpation is then made 
through the peri-orbita for identification of tumor masses. The peri-orbita 


Arch. Ophth , IS. 1043, June, 1933. 
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is then to be incised radially above the external rectus muscle and the 
muscle moved downward and out of the way, and not divided. After the 
tumor resection the peri-orbita is closed with catgut and the skin sutured 
for primary healing. The technique has been quite successful in his hand 
for the removal of orbital glioma. See Figure 79, -1, B and C, from his 
original text, to illustrate his orbital approach and the radial incision of the 
peri-orbita at that place most suitable for removal of the underlung tumor. 

Wien the tumor mass lies to the medial side of the orbit, Lagrange, in 
addition to the orbitotomy, incises the conjunctiva from twelve to six 
o'clock over the internal rectus 10 mm. from the limbus. Thereafter the 
eyeball and the orbital contents are pushed to the extreme temporal portion 
of the orbit permitting considerable space for exploration and for surgery 
within the orbit medially to the optic nerve. Figure SO 1 * illustrates this. 



Fio SO — The Lspranpp orbitotomy for exploration at tie inner awdo of the Orbit, 
(.Mod-ficd after Temen ) 

Algernon Hcese 1 stales • “It seem 4 to the author that if a tumor cannot be removed 
from the depth 4 of the orbit without sacrificing the optic nerve the wisest procedure 
i* to immediately cease the routine procedure of the orbital exploration, and to 
proceed with a simple enucleation. If the nerve is so incarcerated with tumor mass 
that it must be sacrificed, there is a strong probability that the tumor is too extensive 
for its complete extirpation Xon-mahgnant neurofibromata can be removed 
occasionally from the nerve with but little damage to the nerve. Sarcomata, how- 
ever, and carcinomata, which would embrace the nerve, should have an enucleation 
done ’’ 

Reese prefers a trans-con junctival route, either nasally or temporally, 
depending upon the position of the tumor in its relationship to the musde 
cone. A canthotomy is performed and the fibers of the external eantbal 
ligament, together with the tarso-orhital fascia are divided. _ (Fig. 81.) 
The conjunctiva is incised along the fornix to the vertical meridian above 
and Wow the canthotomy and dissected free. If the tumor is in the 
muscle funnel, the external rectus muscle must be severed at its insertion. 
By retracting the globe nasally, very good access to the orbit is obtained. 

i Term, ChirutsSe Dc L"CE£L Masson et Cie. Paris, 1921- 

* Trans, .tin Arad. OjAthal. and OinlarjTiccU 19M 
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T ho temporal trmwonjimctival approach gives sufficient access to the 
orhit for the removal of tumors located anywhere but nasally. If the tumor 
is definitely in the nasal side of the orbit, the same truns-conjunctivnl 
approach can l>c utilized nasally. Even when tumors lie in the muscle 
funnel, and particularly in the apex of the orbit, and can lie satisfactorily 
approached and removed, they sometimes are so adherent to the cxtra- 
oeular muscles that the muscles tmi't Ik* damaged in removing them. 
\\ lien such damage to the extra-ocular muscles is, extensive, there will 
result an exophthalmos, a poorly aligned eve, and ptosis. When one or 
several extni-oeular muscles are damaged, it is sometimes advisable to fix 
the eye in the primary po-dtion m» that the repair tissue formed later in the 
orbit around the finite will fix it in good alignment and with no proptosis. 
This can lie accomplished hy passing u silk suture through the lid margins 
and through the cptsclcra nt the limbus nasally and temporally, and tying 
over the surface of the lids. Figure SI illustrates his trans-conjunctival 
approach as well as the sutures which he ti>es for fixing the eve in the pri- 
mary |Misition. 



J'i„ v] — ,t. ill* mnjonftivttt »ml »kin tnri->r,n: II, the n|«wurt possible after re-ection of the 
e,tmi3l irelu., C. fixation of tlie ejelnlJ to the luls (Iteese ) 

It is relevant here to mention again XnlTziger's decompression of the 
orhit hy rejecting the orhital roof. While his opinion was based upon the 
treatment of malignant progressive exophthalmos as seen in hvperthvroid- 
jsin, Adson, Grant, nnd Dandy have ail demonstrated its value in orbital 
explorations. XnfTriger states : 1 

Ju*twhnt relationship progressive exophthalmos has to disease of the thyroid is 
not dear though utiqm***tionaMv it is intimate; nor is the factor which causes the 
exophthalmos understood. Propressive exophthalmos usually has appeared in 
patients who have liad partial thyroidectomy for exophthalmic goiter and is, 
V Arch Ophth , \ol 15, March. 1030, 
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ordinarily associated with a normal or lowered basal metabolic rate. 1 It may begin, 
however, before the first evidences of thyroid disease appear and progress during 
the development of hyperthyroidism. In the event of thyroidectony with sub- 
sequent hypothyroidism, it may progress still further. One sees exophthalmos of 
marked degree in relation to pituitary disease, especially eosinophilic adenoma. 
The microscopic picture of the orbital muscles in myasthenia gravis and in progres- 
sive exophthalmos associated with thyroid disease* cannot be differentiated— it is 
identical. Lvniphorrhages in skeletal muscles occur in thyroid disease also. The 
pituitary and thymus glands may be invohed. In the* cases observed by my 
(XafTriger) associates and me we have taken one or more sections from ocular 
muscle*. Of about 30 specimens examined, all showed various stages of this process. 
Pome of the patients had evidence of chronic changes in their sinuses; two of them 
had l>een operated on. The microscopic picture in their muscles was identical 
with that described abm e, and with that in the case of thyroid dh*asc not associated 
with changes in the sinuses. While many 
of the clinical relationships of progressive 
exophthalmos are apparent, there is not 
sufficient evidence to permit one to do 
more than speculate on the etiologic factor 
involved. In persons who have progres- 
sive exophthalmos resulting from an en- 
largement of the orbital muscles, the 
fundamental factors are not altered by 
moderately increasing the space in the 
orbit, either by decompressive removal 
of its roof or by a Kroenlein procedure. 
Decompression must be extensive. Re- 
moval of the entire roof of the orbit i« 
often inadequate. We hare added re- 
moval of the lateral wall of the orbit and 
of the bone down to the orbital fissure. 
I (Xaffziger) believe that orbital decom- 
Fio. 82 — VVhooler'r* tarsorrhaphy for patpe- presrion should be performed On anv 
bra! fissure f) ortenm*. (n««« ) patient with marked exophthalmos. In 

many patients the progress of the ex- 
ophthalmos will halt spontaneously before serious complications occur. Orbital 
decompression of any type is not recommended, for cosmetic reason*. 

Graves 3 in discussing the surgical handling of thyroid exophthalmos 
states that in spite of medicinal and surgical treatment in the ordinary 
run of cases of exophthalmos, proptosis with enlargement of the palpebral 
fissure and inadequate protection of the eyeball may persist. 

Shortening of the palpebral fissure alone is worth something to these 
patients, but in most eases "Wheeler "has done a combined operation of 
fissure shortening and reattacbment of the external canthal ligament. (See 
Fig. 82.) By dissecting up the external canthal ligament and making 
exposure of the periosteum of the malar bone and re-anchoring the external 
canthal ligament in a position behind the orbital margin, the lid margins 
are put on the stretch and the fissure is narrowed. But as narrowing of 
the fissure is not enough, it should also be shortened. Briefly, a groove is 
prepared in the outer part of oue eyelid and a tongue of denuded tissue is 
prepared in the corresponding part of the other eyelid. With the epithelium 
removed from the contact areas of both lids, it is possible to get accurate 
union of as many mm. as desired and to have, os a result of the combined 
operation, both a shortening and a narrowing of the enlarged palpebral 
fissure, and it is possible to have an outer cantlius that has a normal appear- 
ance with a permanently acute angle. 

1 Foe statement made by Rudemann relative to this, paces 3^-39 
* Am Jour. Oplith . Senes 3. rot- 17. August. 1931. 
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Hildreth 1 also speaks of the mobility which one can obtain in surgery of 
the lower lid and of the palpebral fissure following an external canthal 
ligament tenotomy. The deformity resulting, as Hildreth states, amounts 
to a decrease in the total size of the palpebral fissure, and is made at the 
expense of the horizontal dimension. It is much less noticeable than a 
variation of the vertical measurement. Slight amounts of lagophthalmos, 
exophthalmos, and ptosis are very apparent, but the horizontal length of 
tiie fissure affects the general appearance but little. 

Dermoid cysts, fibromata and neurofibromata of the orbit, and lipomata 
can be removed without complications. An osteoma, especially that type 
deep in the orbit, seen in Figure 35, needs considerably more bone work. It 
may be wise to use crushing forceps in such instances and remove the 
tumor mass in this way. Myxomata, chondromata, psammomata, adeno- 
myomata, plnsmomata occur in the orbit by extension from the mouth or 
from the nasal accessory sinuses. The surgery of these cases the author 
feels should be done b\ the operating rhinologist. Meningiomata occur in 
the orbit by an extension of the tumor from the crania} cavity. Orbital 
exenteration is then necessary in these cases when operable, and this must 
be combined with the craniotomy by the neuro-surgeon. A lymphangioma 
or hemangioma should not lie removed surgically before sufficient roentgen- 
ray treatment has been used to cause extensive fibrosis. The myxotumors, 
sarcomata, and carcinomata and the orbital glial tissue tumors must be 
followed, after resection, by radium implantation. It is remarkable how 
readily these tumors, even those with a high degree of malignancy, can be 
removed when encapsulated. If they are not encapsulated, exenteration 
must be done forthwith. 

ORBITAL EXENTERATION 

Enucleation of the eyeball and the various procedures for tins purpose 
arc considered under operations upon the globe. An exenteration of the 
orbit, however, is considered at this point. Cross reference will be made to 
this in the section on surgery of the globe so that no confusion should occur. 
In some instances an orbital evisceration need not be wholly complete, 
that is, the conjunctival surface of the upper and the lower lid can be 
occasionally spared and the cosmetic surgery, if it is to be done several years 
later, is a simpler process. In cases wherein the conjunctival surface of the 
upper and lower lid must be removed, the subsequent corrective plastic 
surgery is more difficult. Other cases present themselves wherein the 
major portion of the skin surface of the lid3 as well had to be sacrificed. 
Each case is individual. It is most desirable, however, to spare as much 
tissue as possible, without jeopardizing the results for which this disfiguring 
though necessary operation is designed. The original incision is to be made 
through the skin of the lid, through the ltd margin, or deep into the upper 
and lower cul-de-sacs, depending upon that which has just been discussed. 
The periosteum on the orbital rim is then incised and the entire peri-orbita 
loosened to the orbital apex; the attachments at the L-shaped sphenoidal 
and maxillary fissures must be incised with small, sharp, curved scissors. 
As soon as the orbital contents are mobilized as a movable ball, the entire 
mass is resected at the apex with stout enucleation scissors. The remaining 
* Am- Jour. Opfatli , Series 3, vot IS, May, 1035 
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portion of the periosteum and the tissue in the depths of the orbit should be 
cleaned out with meticulous detail. The bony wall of the orbit should be 
carefully inspected to satisfy oneself that there is no disease of the bone 
demanding resection. If the conjunctiva has been spared, the upper and the 
lower fornices are stretched out by dissection and this tissue pushed into 
the depths of the orbit and held in place by packing. If this tissue is not 
available, the lids as two fleshy folds with their denuded posterior surface 
are pushed into the orbit covering as much of the bared bone, with this 
tissue, as is possible. The remaining bared bone may be grafted imme- 
diately with a Thiersch graft, this also being held in place by the packing. 
The success in such grafting has been only fair. It is permissible to allow 
this space to granulate over if one thinks it wiser. If the lid margins can 
lie spared, the lashes should be trimmed very short, but the lid folds are 
forced into the orbit. Benedict feels that the lid margins and the tarsal 
plates should not be spared in this original dissection and immediate repair; 
also, if the peri-orbita does not share in the malignant process, that this 
must be conserved. If the lid margins and the tarsal plates can be per- 
mitted to remain, later subsequent correction of the total symblepharon 
present will be made a much simpler procedure. Various operators have 
used a tongue-shaped pedicle flap from the forehead into the orbit in the 
interspace between the two lid margins with good results. Naturally this 
should be done at the time of the exenteration. If the patient recovers nnd 
is of such an age that the cosmetic blemish is to he corrected, it seems more 
logical to do the cosmetic plastic surgery at a later date, and to do no more 
at the time of the exenteration than that which is essential. 

The practice of packing an exenterated orbit posterior to the lids is to lie 
condemned. Healing is not stimulated, recovery is delayed, and the sub- 
sequent removal of this packing gives great pain to the patient. It is an 
established surgical rule that bared bone must be covered with soft tissue 
and with skin. 

A razor cut graft may l>e used. It should be wrapped over a tampon- 
like mass of petrolatum soaked gauze. This is fitted to the exenterated orbit, 
then removed, the graft placed over the tampon and graft and tampon 
forced into the orbit and a pressure dressing applied. The first dressing 
should not be done before the seventh postoperative day. 

The numbness of the forehead and of the face which follows so frequently 
after orbital evisceration calls attention to the damage to the supra- and the 
infra-orbital ner\es which results too frequently from this surgery. Care 
should lie taken to preser\ c the exits of these nerves whenever it is possible. 



CHAPTER III 


SURGERY OF THE LACRIMAL APPARATUS. LACRIMAL 
GLAND SURGERY. EPIPHORA. ACUTE AXD CHRONIC 
DACRYOCYSTITIS. DACRYOCYSTECTOMY AXD 
DACRYOCYSTORHINOSTOMY 

SURGICAL CONDITIONS OF THE LACRIMAL APPARATUS 

It is occasionally necessary to remove the lacrimal gland because of 
malignancy . Either sarcoma or ey lindroma may appear in the gland. 

The incision for this passes through the upper lid immediately beneath 
the rim of the orbit, from the mid-line of the upper rim down to the level of 
the external canthal angle. The dissection is carried down to the orbital 
rim periosteum, but all subsequent surgery is extraperiosteal. The gland 
can be reached by retracting the orbital contents dow n and in. In such 
instances it is advisable that the lesser lobes of the lacrimal gland, as they 
lie in the upper lid, be carefully examined, and if at all suspicious, they 
should be extirpated. This can be done through the same incision. The 
palpebral portion of the lacrimal gland lies beneath the aponeurosis of the 
levator toward the latter portion of the upper lid in close contact to the 
palpebral conjunctiva, in fact adherent to it, for its ducts pass through the 
conjunctiva into the fornix. AYhitnall calls attention to the fact that it is 
not uncommon to find lobules of this portion of the gland extending down- 
ward to the lateral raphe of the orbicularis and to the lateral palepbral liga- 
ment. It is necessary to cut through the aponeurosis of the lev ator palpebm 
superioris, in its lateral horn, to reach the gland for extirpation, and one 
should have no difficulty in finding and identifying the accessory lobe and 
lobules. After extirpation, the aponeurosis of the levator should be care- 
fully sutured with No. 3-0 plain catgut sutures This can be simplified 
greatly if two rows of catgut sutures are placed in the aponeurosis before it 
is incised, parallel to tbe orbital margin, and the incision carried out be- 
tween them; the edges of the muscle will not be lost, and closure of the 
aponeurosis will be achieved by tying these four ends together. Davis 1 
presented 2 cases of neoplasms of the lacrimai gland. He stated that the 
surgical approach may be by means of an incision through the upper lid 
along the upper lateral orbital margin as has just been mentioned, or by 
means of the Kroenlein incision. In these cases one should not be hesitant 
about the postoperative use of radiation to destroy any portion of the 
tumor which may remain. This is especially true in cases in which the 
neoplasm is either not defi nitely encapsulated, or with cases in w hich the neo- 
plasm shows signs of infiltrating the surrounding tissue or bone. 

In Mikulicz’s disease, a histological similarity between the lacrimal and 
the salivary glands undoubtedly accounts for their simultaneous or succes- 
sive involvement. Berens confirmed this in the histological studies of a 
cylindroma. Brown combined extirpation with large doses of radium. As 
the condition may disappear without surgical treatment, gland extirpation 
is to be done only after serious consideration. 

* Aieb. Ophth , vol. 12, July. 1934. 
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SVRGERY OF THE LACRIMAL SAC 


Resection of the lacrimal gland or the accessory lobe of the lacrimal gland 
has been done several times for the correction of epiphora following dacjyo- 
cystectomy. In such instances it is simply the substitution of a dry eye 
for a wet eye, and the former of the two evils is by far the worse. It is 
doubtful whether the procedure should ever be carried out for this con- 
dition. 

Surgery of the gland itself should be done under general anesthesia. If 
the accessory lobes of the lacrimal gland alone are to be removed, this can 
be done through an incision deep in the superior cul-de-sac just above the 
superior border of the tarsus. An incision 10 to 15 mm. long is made, the 
conjunctiva freed and retracted, and the gland can be easily recognized by 
its pale lobulated appearance. The arterial supply to the gland enters at 
its temporal margin; therefore, one should dissect from the inner margin 
temporally. The surgery of the sac, however, whether it is a cystectomy 
or a ev storhinostomy, can be done readily under local anesthesia. 

SURGERY OF THE LACRIMAL SAC 

Simple epiphora is not always due to lacrimal sac pathology. Refractive 
errors, occupational diseases, chronic nasal pathology, and many other 
causes, all result in epiphora. Repeatedly pathogenic organisms are found 
in the sac without any signs or symptoms of acute or chrome irritation. The 
bacterial flora of the lacrimal sac differ but little if any from the bacterial 
flora of the nasal mucosa. It is astonishing to see the frequency with which 
polypi appear in the lacrimal sac as a result of chronic inflammation of the 
nasal mucosa. Epiphora of the new-born, with and without suppuration of 
the sac, is not uncommon, though most of there cases recover rather 
promptly following irrigation of the sac and penetration thereby of the 
imperforate inferior pole of the sac where it passes over into the lacrimal- 
nasal duct. Occasionally a No. 1 Bowman probe must be used to perforate 
this. Epiphora occurs with eversion of the punc-tum. It is more common 
in the aged. This can be corrected by several shallow Ziegler cautery 
punctures at the conjunctival base of the punctum. 

The practice of slitting the canaliculus has fortunately become obsolete. 
In those instances where it has been slit, but only in cases with the lips still 
in opposition, a fair superior bridging of this tunnel can l>e obtained by 
repeated cauterization. This must start at the extreme inner angle of the 
canal and the lips and side of the trough lightly cauterized. Contraction 
occurs in a large percentage of the cases and with healing a new roof is 
formed to the canaliculus- Not more than 1 or 2 mm. should be cauterized 
at a time. The process is then repeated as often as is necessary. Each 
time before fresh cauterization is done, the canaliculus should be probed 
and dilated with a No. 1 probe to assure oneself that the patency of the 
duct has been maintained. Occasionally the punctum is lacerated follow- 
ing too vigorous probing and dilating. Superficial cauterization about the 
punctum will also correct this. In these treatments for the canaliculus and 
about the punctum, the finest wire needle should be used. Many such 
articles are on the market. Cicatricial contraction of the canaliculi should 
be dilated with a No. 1 or No. 2 probe and a silver wire then threaded 
through the canaliculus across the sac and into the lacrimal-nasal duct. 
Xo. 24 to 26 gauge silver wire is satisfactory for this. Before the wire is 
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!«**«* tfie nilvnitring end of it must t>e smoothly rounded with a light file. 
This must Ik* worn for several months until irrigation through the canal- 
iculus is always successful. Benjamin and van Bommide 1 recognized the 
importance of a slit canaliculus in continuing epiphora and state, further, 
that epiphora "ill not okim* until this has been corrected. The author has 
u^d their operation repeatedly with complete success in each case. The 
technique given by the /iilonqlionfll Medical and Surgical Surrey vol. 4, 
August, 1022. No. 2, p. 1(13 is as follows: A few drops of 5 per cent cocain 
solution are introduced into the conjunctival sac; a few minutes later a 
small quantity of n l per cent novocain-adrenalin solution is injected, by 
means of a fine needle, into the conjunctiva and the shin near the canal- 
iculus. The canal is exjMised, and the outer bonier of the eJcft trimmed 
with fine s*ci«-ors as far as the inner canthus A small rectangular flap is 
then cut in the conjunctiva the same length ns the cleft duet, and approx- 
imately 2.o mm. wide, the duct forming the lira* of attachment of the flap. 
This flap is freed from the underlying tissues, care being employed not to 
tear the line of attachment and the flap, free on three sides, folded over the 
canal, and sutured to the trimmed outer border of the fissure. The sutures 
may In* removed in four dav&. Cure intist l>c taken that the duct is closed 
at the inner cnntlnis, or a fistula may appear. The tec hnique i*. recom- 
mended (ft all cn«<*s of extensive splitting of the inferior duct in which 
disturbance of lacrimation persists. 

Bather recently .Tninoon’ recommended for an intractable epiphora a 
partial subconjunctival sectioning of the ductules of the lacrimal gland 
His technique is as follows: 

An opemne is made on the conjunctival surface of the lid adjacent to and 
-lightly Ixdnw the outer canthus. Thus niu«t be Large enough to admit f-te\ens 
won* and to allow free manijmlation. The upper lid is then everted «.n that the 
fornix is put on a stretch. The .-ck-or* arc made to separate the conjunctiva from 
all the ha«ie tissues of Die fornix through the primary conjunctival inn-ion for n 
distance of the outer two- think. The subconjunctival sojiaration of the fornix 
from it.s baric ti*suc should extend in breadth 5 «r <5 rnm from the margin of the 
tarsal nine to the liegianing of the bulbar conjunctiva, nnd in length this broad 
separation stnji should measure some 15 to IS mm The primary iitci-inn should 
lx* Ixwath the cxtcnial commissure, as one of the largest ductules is situated below . 
nnd tlie sulxronjunctival dk-ection at the commissure should come farther forward 
to the margin of the lid in this region. The operator should have in mind the 
anatomiral location and distribution of the ojxmings. This m not difficult, as the 
mints of the rrkwH ran lx* seen for the mo-t part through the transjiarent con- 
junctiva. The ownings of the ductules nrc not evident, however. If the jwints of 
the scissor* nrp invisible it is an indication that the operator has got a Jittle too 
deeply into the conjunctival baric tissue. An neoident which mu-t al-o be avoided 
at tins mint is the sectioning of the levator rnti'cfe of the lid at it« insertion into 
the tarsal cartilage. This cannot occur if the operator watches the points of the 
Fciswirs nnd has m niiml the anatomy of the part*. On completion of the con- 
junctival rejuration from the basic tissue of the fornix, the bulbar conjunctiva 
adjacent to the fornix is put on a stretch, and the field of separation is gone over 
again, the njx-rator making sure that the division of the fornix and the conjunctiva 
from their ba«ic tk-ues is complete. If this separation is complete ever}' ductule 
lias lieeji sectioned. Sometimes when there is little bleeding, the accumulated 
water}' secretion can be observed through the translucent conjunctival fornix The 
reaction is slight, ami there is Jittle lurmorrhagc, although sometimes slight dis- 
coloration on the surface of the lid caused by moderate extravasation of blood may 

i K«Jort. Tij'Whr v. Gentle. Haarlem. 66. 33. Arch. f. Oplilh , Berlin, 109, 221. 
Oetotier 2. 1022. 

i Areh. Ophth.. 17, 207. February. 1937. 
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east- This, of course, disappears quickly. One can reason that the postoperative 
condition as far as the ductules are concerned predicates the final obliteration of 
their orifices at the fornix so that there is no lacrimal secretion passing from the 
duct proper to the sac. On the other band, the openings at the end of the severed 
ductules may remain patulous for some time, and the accumulated and constantly 
flowing secretion of the gland is therefore evacuated into the tissues instead of into 
the conjunctival sac. One feature of the procedure is that to a certain extent it can 
be graded. Should one wish to leave some of the ductules intact, the length of the 
dissection can be limited to the desirable extent. 

Fresh lacerations and incised wounds which cross and cut the canaliculi, 
if corrected immediately, will result in pood function. It is wasted time to 
look for the cut end of the canaliculus, however, even by oblique illumina- 
tion and magnification. A much simpler procedure is universally successful. 
The punctum is dilated and a No- 2 Bowman silver probe passed through 
the punctum and into the canaliculus so that about 0.5 cm. of the prol>e 
projects beyond the cut or lacerated lip of the wound. Using this probe as a 
handle the cut edges of the canaliculus are fitted together anatomically and 
accurately with careful and delicate manipulation. The projecting tip of 
the probe should slip into the proximal or fixed cut end of the canaliculus 
and through this into the sac. While the probe is held in this position, at 
least three sutures are to be placed bridging the laceration; one upon the 
posterior surface of the lid as near to the lid margin as is convenient; a 
second upon the anterior surface of the lid matching the first in the con- 
junctiva; and a third, double-armed fine black silk suture, mattressed 
through-and-tlirough the lid surface, placed from the conjunctival surface 
outward, the loop crossing the laceration a short distance below the lid 
margin. Before these are tied the probe is passed through the sac into the 
lacrimal-nasal duct. As the probe is fixed in the duct it is bent out upon 
itself so that the right angle bend lies in the sac proper. That portion of the 
probe which extends beyond the punctum is cut. with a wire cutter, and the 
end of it bent upon itself again, downward, so that it will lie below the level 
of the lid margin. In this way the probe can be retained in place, hori- 
zontally without convexity or concavity, the canaliculus will not be torn 
as a result of the retention of this probe, and the probe itself is not so large 
that it will result in necrosis of the canaliculus. The three sutures are now 
tied, the mattress suture first and then the conjunctiva and skin sutures. 
Th*: skixu orbicularis- and conjunctiva. arc dosed in. livers acrordiwg +.w 
directions outlined in section on Lid Repairs. See Figure S3. The eye 
is to be dressed with a plain dressing for six days. Daily removal of the 
dressing should be done accompanied by irrigation of the cul-de-sac. The 
probe and the sutures may be removed upon the sixth day. Care mu-1 be 
taken in removing the probe that it be taken out with a smooth external 
swinging motion otherwise the original wound will be reopened. Dilation 
of the cicatricial stricture may be necessary for several weeks at weekly 
intervals- The procedure has been universally successful with the author. 
Older lacerations of the canaliculus with cicatricial contractions are treated 
in the same manner, except that the scar is first outlined and resected. This 
converts the defect into a fresh laceration. After the above procedure has 
been carried out, one may then continue with the other plastic surgery 
necessary and complete the case with adequate and properly placed sutures 
to prevent the later dev elopment of a lid margin notch near the inner angle. 
See Figure S4. 
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Cicatricial contraction of the lacrimal-nasal duct as a result of chronic 
irritation is not a simple problem. Ziegler’s method of rapid dilation causes 
trauma to the mucous membrane and to the bone of the lacrimal duct. The 



Fiq. S3 — Fre*h lieoration of the lower In) at the inner angle, and condition repaired after 
future of the lid* in talers and with complete ruatabli’lunent of lower camculus and of lower 
Lacrimal drainage. (There is an interval of four weeks between the two photographs ; 


secondary cicatrix resulting may he even worse than that which was 
originally present. In adults, rapid dilation of the lacrimal-nasal duct can 
he done with pood results occasionally following the recession of an acute 
suppurative dacryocystitis. Dilation during an attach of suppurate e 



dacryocystitis is not wise. An extensive cellulitis may occur as a result of 
this.* Fuchs states that a permanent cure of any condition of the lacrimal 
sac through probing is a rare exception. The patency of a portion of the 
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lacrimal-nasal duct is readily maintained by irrigation. The punctual 
should first be slightly dilated, and then the tip of the needle introduced 
vertically into the punctuin, then directed horizontally along the canaliculus 
until it is within the lacrimal sac. The contents of the syringe should he 
expelled slowly. In dilating the canaliculus, preliminary to irrigation, the 
dilator used is passed in the same way. If too large a dilator is used the 
mucous membrane of the dtict, and even the duct itself, will be ruptured. 
Care should be taken that false passages are not formed by too sharp or too 
small a probe. This error occurs most commonly in forcing the probe 
through the wall of the lacrimal sac, then the probe follows the bone outside 
of the wall of the lacrimal-nasal duct at its lateral side. Presence of haemor- 
rhage while probing a canaliculus is always to be viewed with concern. 

Brown' has recommended the use of a sea tangle probe for dilation of a 
stricture of the lacrimal-nasal duct. (The author has repeatedly used it 
with satisfaction.) The sea weed from which they are made, is dried and 
trimmed to standard lengths. Contact with water causes it to swell to at 
least twice its size. (When one of these probes is removed, upon its circum- 
ference can be seen the constriction rings of the internal punctum, the 
junction of the lacrimal sac and the lacrimal-nasal duct, and the position 
of the stricture itself.) After preliminary dilation of the punctum of the 
canaliculus, the probe is passed through the lacrimal sac and into the 
lacrimal duct with the same technique that one would use with a Bowman 
probe. The operator should stand behind the patient with the sea weed 
grasped with a fixation forceps near its tip as it is threaded through the 
canaliculus. As soon as the probe is in the sac, it is elevated to a vertical 
position and then directed downward across the sac slightly posteriorly and 
with a slight internal inclination into the duct. Cocninization of the cul-de- 
sac should precede this procedure and it is well, also, to inject a few drops of 
a 4 per cent cocain solution into the sac. The sea tangle probe cannot be 
forced into the lacrimal-nasal duct; it is dry, at the start, and may break. 
After the probe is well in the lacrimal-nasal duct, the patient is told to 
close his e>es and to be quiet for fifteen to thirty minutes. The probe is 
then withdrawn, with forceps, in the reverse order to that by which it was 
introduced It is now soft and swollen and will not break as readily. Its 
withdrawal should be done slowly, however, to prevent pain. 

Probing with a metal probe is carried out rather similarly, whether with 
local or general anesthesia. The punctum and canaliculus are first dilated, 
the probe is then passed vertically into the punctum and immediately 
depressed to a horizontal position for its passage through the canaliculus. 
As soon as it is in the sac, the probe should be raised to a vertical position 
for passage through the sac. If it is correctly placed, the skin of the lower 
lid will become taut without folds; the lacrimal sac and the mouth of the 
bony lacrimal duct are acting upon the probe as a fulcrum. The patient 
has been looking up during this procedure. As soon as the vertical position 
of the probe is reached, the patient may dose his eyes and the probe he 
directed gently downward, the tip in contact with the inner wall of the 
lacrimal sac as it lies against its bony fossa. This contact is continued 
w hile passing the probe through the lacrimal-nasal duct. The rugre within 
the duct will be smoothed out, with minimum trauma, if the probe is 
slightij withdrawn whenever resistance is met and then subsequently 
1 Arch. Opbth., 57, No 4, 192S. 
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advanced. Xo probe of any kind should ever be introduced for a greater 
distance than the level of the nasal opening of the lacrimal-nasal duct. 
These procedures have been described as applying to the inferior punctual 
and the inferior canaliculus. Similar procedures can be carried out with 
the superior punctual and canaliculus if necessary. 

The certain diagnosis of an obstruction of the lacrimal-nasal duct should 
be confirmed whenever possible by the injection of warm Jipjodol through 
the inferior punetum into the lacrimal sac, and immediately thereafter, a 
roentgenogram is to be taken to determine whether the lacrimal-nasal duct 
is patent. This should always be done prior to any surgery for obstructs e 
dacryocystitis; al-o before radical dilation is attempted of the lacrimal- 
nasal duct itself. Figure So is a roentgenogram of an obstructed lacrimal- 
nasal duct showing the lipiodal only in the sac, .1; and free, U, in the con- 
junctiva! upper and lower cul-de-sacs at the inner angle. 

Acute suppurative dacryocystitis must be inched, frequently, to allow 
for drainage. If the standard accepted procedures for the treatment of 
cellulitis arc of no avail, rupture of the sac may occur. The fistula which 
results from this will be permanent unless and until further surgical work is 
carried out. A clean surgical incision of a suppuratii e sac may also result 
in a fistula, but the site for the incision can be selected; and following the 
incision and drainage. lacrimal probing and {jacking with one or more 
strands of ehromicized catgut through the lacrimal-nasal duct will, in many 
instances, re-establish patency of the duct. Even probing with a small 
Ziegler dilator, through this incision, is successful in a great number of 
cases. Harsh procedures, however, will stir up further inflammation and 
nullify any beneficial results which might have occurred. 

Ziaja 1 has recommended strongly the use of G ebb's method in the treat- 
ment of acute and subacute inflammation of the lacrimal sac. He uses I to 
5000 mercury oxy-cyanate salv e in all but pneumococcus suppurations and 
in this he u^es an optochin salve. This is heated in a syringe and then 
injected under slight pressure until the Lacrimal sac is filled and this filling 
can be both seen and felt. An ordinary Record syringe with a blunt can- 
nula may be used. Ziaja has treated more than 200 cases by this method 
and hi-, results, he insists, are uniformly good. 

Extirpation of the lacrimal sac for a chronic empyema of the sac with 
occlusion of the lacrimal-nasal duct is occasionally indicated. The author 
feels that dacryocystorhinostomy is preferable, in the greatest number of 
case-, to dacryocystectomy. The latter is still indicated in serious ulcerated 
conditions of the cornea complicating a dacryocystitis and certainly with a 
tuberculous dacryocy stitis. With these exceptions, however, the cystorhin- 
ostomy offers a much better operative treatment- A dacryocystitis, present 
in a case where intra -ocular surgery mu^t be carried out later can be handled 
just as readily with a rhmosotomy, and the patient spared the resulting 
epiphora. (See Recapitulation, at end of this chapter.) 

The lacrimal sac is frequently pictured, in drawings and in sketches, as a 
dilated or enlarged sacculation of the lacrimal-nasal duct. Actually, the 
lacrimal sac is the contracted superior extremity of the membranous 
lacrimal-nasal duct. This membranous and bony lacrimal-nasal duct may 
be divided into three portions; the superior contracted portion, wholly 
membranous and including about 12 mm. of the total length: a second 
1 Ztsehr- T. Auetdb-, Berlin. 51. 39. August. 1923. 
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interosseous portion, which is the widest portion and includes 15 mm. to 
10 mm. of the total length; and a third meatal portion which is buried in 
the mucous membrane of the lateral wall of the inferior meatus of the nose, 
taking up 4 mm. to G mm. of the length, and depending upon a multitude 
of normal variations in its inferior ostium. Whitnall has corrected these 
errors more than any other anatomist. The inferior meatal opening of the 
duct is also interesting. Aubaret examined 139 specimens. The inferior 
meatus was probably open in 80 of these, in the other 59 it was as appar- 
ently closed. He concluded, however, that regardless of the shape, the 
size, the dimensions, or the amount of inferior meatal opening, the normal 
ostium is always open to the air in the nose; and if any \alves are present 
they are ineiTeetual, i. c., of no importance. These can play no part in 
controlling, in any way whatsoever, the lacrimal drainage. Considerable 
importance has been attached, by some writers, to a valve-like action of the 
meatal opening. Whitnall noticed that the w ide tubes had wide openings, 
as if tubes with wide openings were subject to a constant dilation and per- 
haps some atrophy through forcing air up into the ducts when blowing the 
nose. It seems to be impossible to attach any importance to this from a 
pathological standpoint, save the possibility of forcing infection into the 
lacrimal sac from the nose. When one stops to consider the high incidence 
of nasal and nasal accessory sinus diseases, it seems remarkable that more 
lacrimal sac pathology does not develop. It is likely that these wide 
tubes arc not the result of any mechanical factors, nor are they patho- 
logical in themselves, simply one of the many varieties which appear, and 
further, that these are the duets in which pathology does develop within 
the lacrimal sacs as a complication of, or a sequela of, an intercurrent 
suppurative, acute or chronic, nasal infection. No one t>pe of inferior 
meatus can be considered ideal. Swerschewskv described three positions 
for this inferior meatal owning: the first, in the roof of the inferior meatus; 
a second, in the side wall of the inferior meatus; and a third, as a small 
canal in the front of the inferior meatus. The first group included 45 per 
cent of instances, the second group 49 per cent, and the third group included 
the very small remainder. The first and second groups showed some with 
folds (27 per cent), some with a diaphragm (25 per cent), some with a wide 
opening (18 per cent), some half open (1G per cent), and some with a small 
groove (13 per cent). Holmes measured 50 cases and found but slight 
differences from these figures. The same qualification applies to the 
various valves described. At the best they are inconstant. Most of them, 
while dignified by names, are simply folds or rugre in the nasal mucosa. Of 
them all, the one most commonly present is the plica lacrimalis, or the vah e 
of Ilasner, lying at the meatal end of the nasal duct. 

For the past nineteen years various methods have been considered which 
would correct the localized area of infection in the sac and at the same time 
cure permanently the epiphora. Both the rhinologist and the oculist 
have worked upon this problem, for not only was dacryocystitis to be con- 
sidered but also dacryostenosis of the bony and membranous lacrimal- 
nasal duct. The only one point agreed upon by most men was that die old 
operation for the extirpation of the lacrimal sac did not cure the epiphora. 
In 1921, Gilbert studied 45 cases of cystectomy which had extended over a 
period of five years, from the rhinological service of the Massachusetts’ 
Eye and Ear Infirmary. In this series of cases not one was free from 
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epiphora one and a half years after the operation, and, in about 50 per cent 
of them, this persisted from two to five years. In many cases the epiphora 
was severe and was made worse by wind or cold, and by the prolonged 
use of the eyes. In most instances the patients denied relief from the 
lacrimation and were willing to undergo further surgery if relief could be 
offered. It is no wonder that Dr. Mosher said, “Ophthalmologists to the 
contrary, epiphora does persist after lacrimal cystectomy In speaking of 
evstorhinostomy, Knutson, 1 says, in certain cases in which the function of 
the canaliculi can be expected to be checked or to hat e ceased, it gives a 
bad surgical result. In order to relieve the patient quickly and relatively 
painlessly from the acute inflammation 
in the immediate surroundings of the 
lacrimal sac and from fistula, external 
extirpation in such cases becomes the 
rational procedure. 

The various operations devised for an 
anastomosis of the sac with the nasal 
cavity are large in number. Some of 
them are purely endonasal operations, 
the others, and they are the greater in 
number, consist of a combined endonasal 
and external technique. Many of them 
are relatively difficult, others rather 
simple. They all have as their aim the 
re-establishment of lacrimal-nasal drain- 
age for the tears. In 1904, Circione 
dissected the lacrimal-nasal duct and 
sac free from below up to the canaliculi. 
He then bored through the nasal wall 
into the superior meatus of the nose and 
tucked the sac through this opening. 
This was perhaps the first operation 
planned for the purpose which recently 
has become so much better understood. 
_ . , , .. In the last few years xnanv men have 

Fig. SC — Schematic drawing of the , . . . . . . » . 

anatomical relationship to the lacrimal advanced a technique of their own for 

sac this purpose. Among them are West. 

Polyak, Toti, Dupuy-Dutemps and 
Bourguet working together. J. S. Clark, Andrew Campbell, Heyninx, 
Aubaret and Bremond working together. Halle. Kofler, ZarzycU and 
Mosher There are several others in addition, but their methods are 
invariably a modification of one already established. 

West's operation, 5 which b purely endonasal, gave the originator 90 per 
cent recoveries in 4S0 cases. Other operators have reported from SO to 90 
per cent with this same type of operation. The technique is similar to that 
recommended by Halle and by Polyak. The method as given by Heyninx, 
through the American Institute of Medicine, is substantially as follows: 

(1) Identification of the endonasal lacrimal region by means of a nasal 

1 Acts Oto-lsjyngoU 3, 126. Cppsala. 1921. 

* West. J. W- The Clinical Results of the Intranasal Tear Sac Operation, Tr. Sect. Ophth, 
Am Med Aa$n*. p. 09, 193]. 
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dressing forceps, one blade upon the skin over the lacrimal sac, the other 
extremity inside of the nose upon the nasal mucosa, thus determining the 
position of the lacrimal sac in its relationship to the nasal wall. (2) Anes- 
thesia, general or by painting the whole of the region of the operation with 
10 per cent coeain containing 1 to 10,000 epinephrin, with an injection of 
5 per cent novocain-epinephrm into the nasal wall and into the skin over 
the nose and lacrimal sac region. (3) The anterior end of the middle turbi- 
nate may be resected. (4) A quadrilateral flap is outlined, with an inferior 
hinge, a posterior-superior point of this is above and behind the spot made 
by the dressing forceps. Tin’s flap is turned dow n exposing the internal face 
of the ascending process of the superior maxilla and the lacrimal bone. (5) 
\\ ith biting forceps, 0.5 cm. of the posterior-superior angle of this flap are 
remover!, so that when it is replaced a window remains in the nasal mucosa 
at the level of the lacrimal sac. (6) Endonasal resection of a w indow in the 
ascending process and in the lacrimal bone with a mallet and chisel exposing 
a niiv surface which is depressible with a probe. B> digital pressure ex- 
ternally, the internal fibro-mucous wall of the sac is made to bulge into the 
nasal cavity. This bony window is then enlarger!. (7) Endonasal resection 
of the internal wall of the lacrimal sac with a Hartmann punch. B\ digital 
pressure the sac can be made to bulge into the nasal ea\ ity while this 
window is being punched out. (S) Replacement of the quadrilateral flap 
The mucous and bony windows must coincide. (9) Endonasal dressing of 
plain or iodoform gauze maintains this flap in position. West places most 
emphasis upon the removal of the bony lacrimal duct, while Ifalle attempts 
to save as much hone and mucosa as is possible. 1’ndoubtedh , in suppura- 
tion of the lacrimal sac, West’s operation should give permanent relief. 

Clark's combined intranasal and extranusal operation eliminates an 
external incision, hut a stab wound is made into the sac. and a Bowman 
probe passed through this into the sac. This, when pushed through the 
floor of the lacrimal fossa, locates the sac region and makes it possible to 
proceed from there to the endonasal window resection. 

Of the combined lacrimal sac operations, there are four to be considered. 
Zarzycki incises the inferior canaliculus, raises the inferior portion of the 
sac, makes a T-cut in the inferior-internal wall of the sac, and then with a 
chisel or burr opens through the lacrimal bone into the nasal cavity, keeping 
the instrument ngainst the middle of the superior orbital arch. 

The techniques of Toti and of Dupuy-Dntemps ami Bourguet ha\e 
many points in common. 1 The procedure for the latter operation is as fol- 
lows. Anesthesia is obtained with novocain externalh , and with 10 per 
cent cocam with epinephrin pledgets applied intranasallv. The external 
incision begins 0.5 cm. above the internal palpebral ligament, runs parallel 
to the lacrimal crest and downward slightly beyond the inferior border of 
the orbit, ending opposite the entrance of the lacrimal canal. The remain- 
ing steps are as follows: section of the internal palpebral ligament close to 
the bone; exposure of the lacrimal sac; resection of the lacrimal gutter, 
from a point on a level with the upper extremity of the sac down to or 
beyond the orifice of the nasal canal, including the interna! portion of this 
orifice; longitudinal incision of the lacrimal sac and of the nasal mucosa; 

i Dupuy-Dufenips and Bourguet. P r&ct. Med. Ser. E>e, Ear, No<o and Throat, Chicago, 
Year Boot Publishers, pp. OS-101, 1028. 
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epiphora one and a half years after the operation, and, in about 50 per cent 
of them, this persisted from two to five years. In many cases the epiphora 
was severe and was made worse by wind or cold, and by the prolonged 
use of the eyes. In most instances the patients denied relief from the 
lacrimation and were willing to undergo further surgery if relief could be 
offered. It is no wonder that Dr. Mosher said, “Ophthalmologists to the 
contrary, epiphora does persist after lacrimal cystectomy.” In speaking of 
cystorhinostomy, Knutson, 1 says, in certain cases in which the function of 
tlie canaliculi can be expected to be checked or to ha\e ceased, it gives a 
bad surgical result. In order to relieve the patient quickly and relatively 
painlessly from the acute inflammation 
in the immediate surroundings of the 
lacrimal sac and from fistuhe, external 
extirpation in such cases becomes the 
rational procedure. 

The various operations devised for an 
anastomosis of the sac with the nasal 
cavity are large in number. Some of 
them are purely endonasal operations, 
the others, and they arc the greater in 
number, consist of a combined endonasal 
and external technique. Many of them 
are relatively difficult, others rather 
simple. They all have as their aim the 
re-establishment of laerimal-nasnl drain- 
age for the tears. In 1004, Circione 
dissected the lacrimal-nasal duct and 
sac free from below up to the canaliculi. 
He then bored through the nasal wall 
into the superior meatus of the nose and 
tucked the sac through this opening. 
This was perhaps the first operation 
planned for the purpose which recently 
has become so much better understood- 
In the last few years many men have 
advanced a technique of their own for ' 
this purpose. Among them are West. 
Polyak, Toti. Dupuy-Dutemps and 
S. Clark, Andrew Campbell, Heyninx, 
Aubaret and Bremond working together, Halle. Kofler, Zarzycki and 
Mosher. There are several others in addition, but their methods are 
invariably a modification of one already established. 

West’s operation, 2 which is purely endonasal, gave the originator 90 per 
cent recoveries in 4S0 cases. Other operators have reported from SO to 90 
per cent with this same type of operation. The technique is similar to that 
recommended by Halle and by Polyak. The method as given by Heyninx, 
through the American Institute of Medicine, is substantially as folk. 

(1) Identification of the endonasal lacrimal region, by means " 1 

* Acta Oto-latyngoL. 3, 126. Uppsala, 1921. 

* Wc«t, J. W., The Clinical Results of the Intranasal Tear Sac Operatior *i. 

Am M?d. Assn , p 69, 1931. 
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dressing forceps, one blade upon the skin over the lacrimal sac, the other 
extremity inside of the nose upon the nasal mucosa, thus determining the 
position of the lacrimal sac in its relationship to the nasal wall. (2) Anes- 
thesia, general or by painting the whole of the region of the operation with 
10 per cent cocam containing I to 10,000 epmephrin, with an injection of 
5 per cent novocain-epinephrm into the nasal wall and into the skin o\ er 
the nose and lacrimal sac region. (3) The anterior end of the middle turbi- 
nate may be resected. (4) A quadrilateral flap is outlined, with an inferior 
hinge, a posterior-superior point of this is above and behind the spot made 
by the dressing forceps. This flap is turned down exposing the internal face 
of the ascending process of the superior maxilla and the lacrimal bone. (5) 
Vi ith biting forceps, 0.3 cm. of the posterior-superior angle of this flap are 
removed, so that when it is replaced a window remains in the nasal mucosa 
at the level of the lacrimal sac. (0) Endonasal resection of a window in the 
ascending process and in the lacrimal bone with a mallet and chisel exposing 
a raw surface which is dcprcssible with a probe. By digital pressure ex- 
ternally, the interna! fibm-mucous wall of the sac is made to bulge into the 
nasal cavity. This bony window* is then enlarged. (7) Endonasal resection 
of the internal wall of the lacrimal sac with a Hartmann punch By digital 
pressure the sac can be made to bulge into the nasal ca\it> while thU 
window is being punched out. (S) Replacement of the quadrilateral flap 
The mucous and bony windows must coincide. (9) Endonasal dressing of 
plain or iodoform gauze maintains this flap in position. West places most 
emphasis upon tiie removal of the bony lacrimal duct, while Halle attempts 
to save as much bone and mucosa ns is possible. Undoubtedly, in suppura- 
tion of the lacrimal sac. West’s operation should give permanent relief 

Clark’s combined intranasal and cxtranasal operation eliminates an 
external incision, but a stab wound is made into the sac, and a Bowman 
probe passed through this into the sac. This, when pushed through the 
floor of the lacrimal fossa, locates the sac region and makes it possible to 
proceed from there to the endonasal window resection. 

Of the combined lacrimal sac operations, there are four to be considered. 
Zarzycki incises the inferior canaliculus, raises the inferior portion of the 
sac, makes a T-cut in the inferior-internal wall of the sac, and then with a 
chisel or burr opens through the lacrimal bone into the nasal cavity, keeping 
the instrument against the middle of the superior orbital arch. 

The techniques of Toti and of Dupuy-Dutemps and Bourguet have 
many points in common.' The procedure for the latter operation is as fol- 
lows. Anesthesia is obtained with novocain externally, and with JO per 
cent cocain with epinephrin pledgets applied intranasally. The external 
incision begins 0.5 cm. above the internal palpebral ligament, runs parallel 
to the lacrimal crest and downward slightly bejond the inferior border of 
the orbit, ending opposite the entrance of the lacrimal canal. The remain- 
ing steps are as follows: section of the internal palpebral ligament close to 
the bone; exposure of the lacrimal sac; resection of the lacrimal gutter, 
from a point on a level with the tipper extremity of the sac down to or 
beyond the orifice of the nasal canal, including the internal portion of this 
orifice; longitudinal incision of the lacrimal sac and of the nasal mucosa; 

i Dupuy-Dutemps and Bourguet. Praot Med Ber. E>e. Ear, Nose and Throat. Chicago, 
Year Book Publishers, pp flS-101. 1928. 
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Fits. S8 —Illustrating direct anastomosis of the canaliculus and the nasal mucosa, A the 
osteotomy is completed and a probe lies m the canaliculus, tissue at tlie end of the probe is to 
be incised, B, tertical mci-io«, C, and D, sutures from the po -tenor lip of the nn-nl mucosa 
B, and F, sutures from tlie anterior lip of vertical incision to the anterior lip of nasal mucosa 
(Amiga ) 

weeks again reintroduced for a second period for the same length of time 
A skin incision is then made over the side of this osteotomy, and a second 
piece of silt er wire, of a No. 2 probe size threaded through the inferior 
canaliculus, and then through the osteotomy, its nasal end cut and bent 
upon itself to guarantee retention. The end which emerges from the 



Fiq. 89 —Schematic illustration of reconstruction of the canalicuh. 


punctual is bent into a loop, this lying upon the skin surface. The silver 
wire must lie horizontally and without stretching the canaliculus into a 
superior convevity or concavity, for this would result in necrosis and 
8 
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destruction of the canaliculus. The skin incision is then closed with 
sutures. The probe may be withdrawn, after its nasal end is straightened, 
and reintroduced at two weeks intervals during a period of six months. 
After this time a patent opening should continue in a very large percentage 
of cases. 

Amiga’s technique for absence of the lacrimal sac, regardless of the cause, 
is most clever. A rhinostomy incision is made, and the osteotomy per- 
formed with a trephine or with mallet and chisel, except that one must he 
quite careful not to damage the nasal mucosa. A stout prohe is then passed 
through the inferior canaliculus until it p outs out the soft tissues within 
the skin incision, on the medial side of the depths of this. The tissues are 
there incised in a vertical slit (Fig. SS, .1. B, C, D, E, and F). The nasal 
mucosa is then incised, also vertically, within the limits of the osteotomy, 
and the posterior lip of this sutured to the posterior lip of the first vertical 
incision, then subsequently the anterior lip of the nasal mucosa to the 
anterior lip of the first incision. As a result, the opened nasal extremity 
of the inferior canaliculus is buried into the nasal mucosa in such a manner 
that it cannot subsequently close. The skin incision is closed last. Post- 
operatively. one should start canaliculus irrigations on these cases on the 
sixth postoperative day, and continue them on alternate days until com- 
plete healing has occurred. Figure S9. .1 to F illustrates the technique 
schematically. 

EXTERNAL CYSTORH1NOSTOMY 

One of the last operations to he described is perhaps the simplest of all. Its 
best example is the operation devised by Mosher, but inspired by Toti’s 
operation. 1 In the hands of most of the American operators it has given 
quite satisfactory results. As Dr. Mosher states, “It is simple to execute 
and it is done entirely by sight.” After he had had a number of successes 
with the endonasal operation, he abandoned it following one case in which 
the orbit became infected, though the e\e was not lost. The technique as 
he ga\e it is about as follows. General anesthesia is preferred, though 
local max be given. If local anesthesia is done, nerxe blocking as well as 
infiltration anesthesia should be used externally, and 10 per cent cocain 
with adrenalin applied with applicators-well wrung out, however, before 
the} are introduced into the no«e. The patient is placed in a semi-reclining 
position. The first step is the resection of the tip of the middle turbinate. 
The second is the exposure of the lacrimal sac. The incision lies G mm. from 
the inner ennthus of the ej e, starts on a level with the crease of the upper 
lid, runs downward in a nearly straight line, on the ascending process of the 
superior maxilla, parallel to the bed of the sac, and stops 3 mm. below the 
level of the bony orbit. The incision is made down to the periosteum. The 
sac is exposed and turned from its bed by entering the orbit above the sac 
and elevating the periosteum of the orbit from above downward. The 
periosteum of the inner wall of the orbit is elevated for 2 to 3 mm. beyond 
the crest of the lacrimal bone. The sac is freed and turned outwardly 
until the beginning of the nasal duct is clearly seen. The third step is the 
breaking down of the lacrimal bone in front of the crest. This is done with 
a knife, a small flat chisel, or the end of a punch. A sufficient opening is 

* Presented at the Boston Meeting of American Medical Association. 1921. farther 
publication in Spaeth. Newer Methods of Ophthalmic Plastic Surgery, P. Blakiston’s Son & 
Co . IMS. 
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made to allow the introduction of a Kerrison punch or some similar instru- 
ment. W ith this the rest of the lacrimal bone in front of the crest is bitten 
away, then the posterior edge of the ascending process where this makes 
the anterior half of the bed in which the sac rests. The bone opening 
should be at least equal to the height and the width of the sac. Then with 
a small conchotome the inner wall of the nasal duct is bitten away to the 
level of the rim of the inferior turbinate. The fourth step consists in the 
removal of the inner half of the sac and of the inner wall of the soft tissues 
of the nasal duct. The first is accomplished with scissors and torceps, and 
the second with a conchotome. It is essential to leave the outer wall of the 
sac, for in this the common pmictnm is placed. In distended sacs this is 
seldom endangered, but in small sacs care must be taken not to injure this 
punctum. The mucous membrane of the nasal cavity is removed where it 
presents in the bony window, and is trimmed flush with the edges of this 
window. The region of the nose opposite this opening is made free from 
tags of the middle turbinate, and from anterior ethmoidal cells, for through 
this the punctum now drains. This is done in order that the granulations 
which occur during the healing process will not encroach upon the bonj 
opening and seal it off. 

l'orter modified this by suturing the periosteum of the ascending process 
of the mn\itln to the anterior lip of the sac. Other operators, also, ha\e 
omitted the resection of the anterior tip of the middle turbinate. Mosher 
states that he is not as yet convinced of the wisdom of this (The author 
concurs in this opinion.) His operation differs from the original Toti 
operation in that he makes no attempt to join the lacrimal sac to the nasal 
mucosa, hut makes equal and opposite openings in them both and anasto- 
mosing these openings with sutures. The Toti operation presen es the sac, 
while in the Mosher operation only the essential outer wall of the sac is 
saved. 

\Y right, 1 who .also is much in favor of dacryocystorhinostomy, especially 
in large dilated sacs, lias a very clever means of assuring an intact nasal 
mucosa so that the osteotomy will not damage the nasal mucosa, making 
possible mi easier anastomosis between the sac wall and the mucosa A 
fairly large window of hone is removed from the floor of the fossa by intro- 
ducing a small, flattened, blunt hook through a dehiscence of the suture 
line in the lacrimal bone and using it to separate the nasal mucosa from its 
deep aspect. The hook is then employed to pull off a scale of bone toward 
the operator. This will permit very satisfactory flaps in the nasal mucosa 
for any subsequent use desired by the operator. 

The integrity of the osteotomy is maintained undoubtedly by the soft 
tissues of the lacrimal sac and of the nasal mucosa which lie in the osteotomy 
and by their presence prevent the bony closure of this window. Nature 
normally attempts to maintain the strict, normal, skeletal configuration. 
It is well known that the interposition of soft tissue between bone fragments 
stops bony union, and is a principle frequently utilized by the orthopedic 
surgeon. 

Failures occur from several commonly committed but prei entable errors: 
(1) suppuration will cease but epiphora will continue in the presence of a 
slit canaliculus; (2) trauma to the remaining lateral wall of the sac will 
result in contraction and the reformation of a pinched-down, contracted 
i Lancet, «, 250. July 31. 1937. 
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pseudo-sac with the resulting closure of the osteotomy; (3) the osteotomy 
must be continued into the media! wall of the lacrimal-nasal duet, so that a 
lake of suppuration does not continue below the level of the osteotomy in 
the dependent portion of the lacrimal sac and the superior portion of the 
lacrunal-nasal duct. (Fig. 90 A, from the author’s article on the Mosher- 
Tori dacryocystorhinostomy 1 shows the operative field of the rhinostomy 
and Figure 90 B, a diagrammatic cross section of the tissues resected, and 
Figures 91, 92, 93. show the formation of the osteotomy, the resection of 
the medial wall of the sac. and the catgut sutures into the sac.) (4) Before 
the dacryocystorhinostomy is done the nasal cavity on that side should be 
carefully inspected by a competent rhinologist. Chronic ethmoiditis should 
be corrected, first polypi must be removed, and an enlargement of the 
middle turbinate will necessitate an earlier removal of its tip; (5) an atropine 
rhinitis is a contraindication; (6) errors in the postoperative toilet of the 
wound even before the skin is closed- The preliminary operation packing 



Fig 90 — A. the operative field for tbe Mttther-Toti ope-atwn; B. schematic drawing to 
illustrate tissue* removed in tbe oMeotonrv A. i“ tbe position of tbe window; B, the inferior 
torbitate C. tbe maxillary anus, D. and D' tbe canal rob. 

should be removed from the nose and repacked, the first strip passing up 
into the osteotomy window, so that it may be seen there and withdrawn in 
part to identify its presence. A second piece of packing is to be placed 
beneath the inferior turbinate to prevent the swallowing of any secondary 
hemorrhagic seepage. 

The first packing is removed after twenty-four hours, the second packing 
on the thin! day; at that time irrigation is done through the canaliculus. 
Every four hours, thereafter, adrenalin in oil is to be instilled into the 
nostril, with the head tilted back. The irrigation is done two or three 
times on alternate days and then at weekly intervals until complete healing 
has occurred within the nose. The adrenalin or ephedrine in oil must be 
continued after healing has occurred until no more nasal crusts are being 
formed. 

Fistuke wliich are present before the dacryocystorhinostomy need no 
subsequent attention. They cease to drain immediately, as in the cysteo- 
1 Arch- Ophthal.. 4, October, 1930. 
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tomv, and are healed within forty-eight hours. Occasionally it is necessary 
to resect the dimpled external orifice of these fistula at some later time. 

In all of these cases a preliminary lipiodol injection should be made 
through the canaliculi into the sac, and roentgen-ray photographs made for 
subsequent study. The lipiodol shadow shows readily a complete occlusion 
of the lacrimal-nasal duct and will also show the oil going into the nose if 
the duct is at all patent; and further, will assist decidedly in identifying the 
presence of osteitis. 




Fig. 93 — Catgut suturea from periosteum to lacrimal sac edge. 


Arganaraz 1 in discussing the treatment of chronic dacryocystitis and 
lacrimal-nasal fist ul re considers liis indications for the Tori operation to be: 
(o) chronic dacryocystitis with mucocele of the lacrimal sac which has not 
been complicated by acute pericystitis; (6) absence of obstruction to the 
lacrimal passages by scar tissue and definite permeability of the passages; 
and (c) freedom of the nasal ca vities from any kind of a cute or inflammatory 
processes. Arganaraz feels that deformities and deviations of the septum 
render impracticable the West-Polyak operation and require preparatory 
operation some days before the main operation. In the majority of the 


,\jn. Jour. Ophth., Series 3, 15, December, 1932. 
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cases it is necessary to perform submucous resection of the nasal septum 
to allow of access to the operative field, since in almost SO per cent of the 
cases there is septal deviation. Fraser (of London), performs in the major- 
ity of cases a submucous resection of the nasal septum just before the 
operation on the tear sac. Also, be uses a small drill or trephine activated 
with the hand or with a small electric motor. Either one allows of making 
an ample bony window without pain or concussion. 

Stock.* since 1929, has been utilizing a modified Toti operation for cases 
of chronic obstructive suppurative dacrv ocystitis. The operation consists 
in freeing the tear sac below after the usual skin incision as for removal. 
The tear sac is cut at its lower edge and retracted forward, this exposing 
the bed of the lacrimal fossa. A burr is used to produce an opening into 
the no>e, and the sac is pulled into this opening, with two sutures at the 
lower end of the sac holding it in place within the no*e during healing. 
These come out through the nostril and are held against the cheek by 
adhesive. Stock claims over SO per cent of recoveries for his procedure. 

MacMillan's- operation, presented prior to that of Stock's, similarly is a 
transplantation of the lacrimal sac, but in its entirety into the nasal mucosa. 
The author has had no experience with it, hut MacMillan's results have 
shown a very high percentage of complete recoveries. His technique as he 
presented it is as follows. 

The operation is earned out under local anesthesia. A line is taken between 
the mfra-orbital foramen and the inner canthus, and 2 ec. of a 2 per cent procam 
hydrochloride-epinephrine solution is injected at about the junction of the lower 
and middle thirds of thi« line, which catches the branches of the infra-orbital nerve 
going to the region of the lacrimal sac. About 5 minim? (0.31 cc.) of the same 
solution is injected subcutaneously, fairly high up, in the inner angle of the orbit 
to catch the supratrochlear and infratrochlear branches coming down. A pledget 
of cotton wool, placed in a 10 per cent solution of eocain and epinephrine and 
squeezed dry, t* inerted high up under the anterior end of the middle turbinate. 
It is also w ell to give a hypodermic injection of morphine, J grain (0.01 G2 gm.) 
before the operation. The skin inn-ion, from 12 to 15 mm. in length, is made 
extending from the median palpebral ligament down and slightly outward, following 
the direction of the anterior lacrimal crest. As this crest is continuous below with 
the orbital margin, the direction is easily followed. The orbicularis muscle is then 
spbt, exposing the sac covered by fascia. The median palpebral b'gament and its 
attachments are an infallible guide as the sac lies immediately behind it. The 
further dissection is earned on below the ligament, which is left intact, thus also 
sparing the canahmh. After the sac is well exposed it is freed anteriorly and 
posteriorly by dividing the fascia. In large dilated sacs the procedure is easy as the 
fascia is much thinner, while in narrower sacs one has to divide the fascia vertically 
along the anterior and postenor crests, allowing it to remain attached to the outer 
wall of the sac. This is left in tilu to bold a suture which is to be inserted. The sac 
is now freed down to the entrance of the canal, where it is cut completely across. A 
«tout silk suture is then passed through the fascia and the outer wall of the sac and 
the sac is lifted upward with a retractor so that the lacrimal fossa is expo«ed. An 
opening is next made into the nose through the fossa. As a rule, a portion of two 
bones constitutes the fosa3, the anterior by the frontal process of the superior 
maxilla, which is dense, and the posterior part by the thin lacrimal bone. A 
punctum dilator easily perforates the lacrimal bone high up near the median pal- 
pebral ligament, and it is then enlarged with the blunt end to a size big enough to 
admit the sac (from 3 to 4 mm. in diameter). Both ends of the silk suture can now be 
passed through the opening into the nose and picked up by a pair of nasal forceps. 
This is often difficult, as the opening is high up under the anterior end of the middle 
turbinate. I have found it easier to pass a fine filiform bougie through the opening 

1 Kim . MooaubL f. AMgrnh.. 92. 433. April, 1931. 

’ Arch. Ophthal., 8, December, 1932. 
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So tlmt it slips backward under the middle turbinate and appears in the pharynx. A 
ntMjw catheter is now passed through the nostril of the same vide until'it aho 
reaches the pharynx. Wig, 94.) Both are withdrawn from the mouth and tied 
together. On drawing the catheter from the nostril it is followed by the filiform 
Itongic ami then the suture which has l>een tied to it. Once the suture conies out 
of .the nostril it is drawn firmly and the sac i« inserted into the new opening. By 
tying the two ends of the suture over a piece of gauze, inserted into the nostril for 
the purpose, the sac is held in the opening Three -.kin suture-, are inserted, a pad 
of gauze is placed over the incNo», and a firm bandage applied. The ping m the 
no-e may lie changed on the second da}' to avoid odor, and removed completely on 
the fifth dav, when the sac suture may al-o be withdrawn and the skm sutures 
removed. The lacrimal syringe may be used, but if all is clean about the wound, 
this may be left for another week 



Fio 91.— Lnterol mow with l<oume in Msec, anti with sutures on the lower part of sac, now 
within the na^al ravitj. (MacMillan ) 


Another operation for epiphora described byStnllnrd 1 * is to he seriously 
considered, especially in a chronic suppurati\e obstructive <lacr\ oeystitii 
following truuinntism to the lower internal canthal angle and/or across the 
nasal hones into the laeriinnl-nasul sac. Bothman 3 suggests the name 
conjunctival daerjocystotomy for this new procedure. The technique as 
presented in the Year Book of E\e, Ear, Xose and Throat for 1941 in 
abstract follows herewith- (The author has carried out the procedure 
several times in traumatic cases and it has been universally successful in 
correcting the major portion of that constant epiphora connected with 
these cases.) 

Under local anesthesia, the lacrimal sac is exposed through the classic 
incision for a daeryocystectoiny. The fundus of the sac is freed from the 
adjacent tissues by blunt dissection and, together with the medial wall of 
the sac, is separated from the lacrimal fossa throughout its length. The 
lateral wall of the sac is dissected free from fibrous tissue— the result of the 
traumatic lesion— for about half of its length. A suture of Xo. 1 black silk 
is passed through the summit of the fundus, and the sac, thus mobilized, is 

i Lancet, 2. 743-744, December, 1940 

* Year Book of E>e, Ear, Hose and Throat, 1941, 
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drawn laterally and slightly forward to ascertain whether it can be moved 
into the inner eanthus •without tension. 

An oblique stab incision 5 mm. long is then made, with a double-edged 
knife, in the lacus lacrimalis (Fig. 95) and is carried through the connective 
tissue at this site downward, medialward and slightly backward, aiming at 
the center of the lacrimal fossa. The knife is withdrawn, and a pair of 
plain iris forceps is passed through between the lips of the incision; these 
emerge in the lacrimal fossa and are used to grasp the stitch in the fundus 
of the sac and to draw it into the lacus lacrimalis. The sac is then gently 
retracted laterally and forward so as to expose the orbital fascia behind it. 
This is incised vertically to allow orbital fat to herniate into the lacrimal 
fossa and to form a soft pad occupying the space between the new oblique 
position of the sac and the bony wall of the lacrimal fossa (Fig. 95, C.) 



The sag is drawn upward and outward through the incision until 3 mm. of 
the fundus is projecting into the inner eanthus. It is essential that the sac 
should not be under tension or kinked but should lie in an inclined plane 
downward, medialward and backward. A fine plastic book is inserted into 
the lower punctum, and traction is made downward to evert the lower lid 
margin near its termination at the inner eanthus, thus exposing the sac and 
the edges of the conjunctival incision. Four sutures of 000 black silk on 
half-circle arterial needles are inserted through the wall of the lacrimal sac 
and the conjunctiva midway along the posterior and anterior lips of the 
conjunctival incision and at its medial and lateral extremities. This done, 
the summit of the fundus is cut off, and the patency of the sac and naso- 
lacrimal duct tested by gently passing a probe. The incision for exposure 
of the sac is then closed bv a subcuticular stitch of silk and a light dressing 
applied. 
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EXTIRPATION OF THE LACRIMAL SAC 

This may be done under local or general anesthesia. If under local 
anesthesia nerve blocking should be carried out as well as infiltration of the 
skin, also a few drops of 4 per cent cocain should be injected into the 
lacrimal sac itself. The anterior lacrimal crest should be identified, and an 
incision 2 cm. in length, made over this. Its upper third will cross the end 
of the internal canthal ligament. The essentials of Meller’s technique fol- 
low, see Figure 96 A, B, and C. After the incision, a lacrimal speculum is 
introduced, the fibers of the orbicularis are split, and the fascia, which 



Fla OS. — Technique of cystectomy. A, incision and exposure of sac; B, the sac free, and 
ready for removal, and C, the sac having been freed on both sides, first cut to above thereafter 
below. (Courtesy of P. Blakiston's Son it Co ) 

extends from the anterior to the posterior crests and sheaths the sac, is 
opened. The internal canthal ligament is of no great importance in the 
author’s opinion, and it may readily be cut. The sac lies immediately 
beneath it. Elevation of the sac should be done with a blunt dissector to 
prevent tearing it. The outer surface is first freed, then the posterior sur- 
face, the more loosely applied medial surface, and last the superior portion 
of the sac as it lies in the dome of the bom- bed. If the medial surface is 
first freed the sac is frequently torn in removing it from the more adherent 
temporal side of the lacrimal fossa. It is often necessary to use sharp dis- 
section here, with small bites with dissecting scissors, to release it. The 
common punctum is cut across early in the dissection. ith the sac now 
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freed in its entirety, it is pulled upward and outward and cut from the 
lacrimal-nasal duct as far down as it is possible to reach with scissors. 
The writer concurs with Greenwood in his recommendation of occlusion 
of the canalieuli by clamp and by resection, through the external lip of the 
wound. The last thing to be done is to curet carefully but thoroughly the 
mucous membrane of the lacrimal-nasal duct. The lacrimal fossa may be 
wiped out before skin closure with a weak iodine solution or with a weak 
solution of trichloracetic acid. The skin should be closed with an intra- 
dermic dennol suture. If contamination of the fossa has occurred, primary 
healing will not result. Adequate drainage from the fossa will occur for a 
few days through the curetted opened lacrimal-nasal duct, though this 
clones off wholly as healing progresses. The points which are difficult and 
important are: (1) the identification of the sac proper, and the blue tint 
which it has should simplify this; (2) sectioning the canalieuli; these can 
be seen adherent to the sac in its upper third as a dark blue cord; (3) remov- 
ing the dome of the sac, in that a sharp hemorrhage may occur at this 
place; (4) the careful and adequate resection of the sac from the superior 
extremity of the lacrimal-nasal duct. If the sac is tom during its extirpa- 
tion, the operation becomes decidedly complicated. Tags of the sac wall 
may remain in the fossa, and the skin incision cannot be dosed with an 
intra dermic suture. Interrupted sutures must then be used in that primary 
healing will not occur. 

Tlie postoperative dressing follow ing a c\ stectomy should have a pressure 
bandage applied, a moistened ball of gauze should be placed in the inner 
angle immediately over the site of the lacrimal fossa to obliterate the fossa, 
to prevent hemorrhage w ithin the fossa, and to obtain primary healing. 
Preexisting fistula? usually need no additional treatment, they should dose 
promptly If the sac has not been well remo\ ed. suppuration will continue, 
primary healing will not occur, and a fistula if present will not dose. In 
such instances the wound must be reopened and the sac completely re- 
moved Undiagnosed osteonn ditis of the floor of the lacrimal fossa may be 
found in a few instances as the cause of continued suppuration. In such 
instances, the entire area of diseased bone must be removed, remaining 
extranasal if possible, though it the nasal mucosa should be opened, it is 
not especially serious. Preoperative lipiodol injection and roentgen-ray 
studies should ba\ e been made to eliminate possible osteomyelitis. 

Wright in discussing external extirpation does not cut directly upon the 
periosteum of the lacrimal crest but to the nasal side of it, otherwise he 
carries out Meller’s classical technique. 

Harrison Butler in 1911 presented his modification of a lacrimal sac 
extirpation, a technique which the writer follows with satisfaction. Local 
anesthesia is used in the largest number of cases, the skin incision is in the 
form of a half eirde, the concavity facing the canthal angle. This crescentic 
flap is lifted by sharp dissection toward the angle and the palpebral liga- 
ment identified. The deep fascia is now split as is usual, and the sac freed 
from its bed with small blunt-pointed scissors before the canalieuli are 
severed, it is pushed down from above underneath the ligament, the 
canalieuli then cut and the sac removed from the duct as previously 
described. In cutting the canalieuli. too mudi traction must not be made 
upon the sac, otherwise the lids may be buttonholed. Several authors have 
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recommended the use of tire strabismus hook to assist in elevating the sac 
from its bed. 

Obliteration of the cavity of the lacrimal sac is a permissible procedure 
in acute dacryocystitis in the aged and in the infirm. The suppurative 
process is first incised with a sharp scalpel and with a vertical incision 
starting from the mid-line of the inferior border of the anterior canthal 
ligament. 1 he blade is pushed in until the bone is touched, and the incision 
is completed after withdrawing the knife very slightly so that the posterior 
wall of the sac will not he incised at that time. The wound is extended 
downward and slightly outward for 1 cm. The contents of the sac are 
washed out and the sac is packed firmly with gauze for twenty-four to 
forty-eight hours. This packing is then removed and the actual cautery 
used under local anesthesia against the wall of the sac and down to the 
junction of the lacrimal sac and the lacrimal-nasal duct. 

Ilulka' feels that his improved technique for resection of the lacrimal sac 
renders an otherwise bloody and technically difficult operation, a simple 
and clean procedure. The technique of Hulka’s operation is as follows: 
Infiltration with 1 per cent procain with 1 to 20,000 adrenalin solution is 
begun at the supra-orbital notch and is continued rather close to the 
periosteum along the inner orbital margin. The infiltrated and bulging 
tissues are then massaged to bring them hack into their original anatomical 
relations. The anterior ridge of the lacrimal fossa can then easily be pal- 
pated w ith a finger. A fine hypodermic needle is plunged into the lacrimal 
fossa above the fundus of the sac. That is the region w here, in the later 
stage of the operation, bleeding usually occurs. The point of insertion is 
about 3 min. above the inner canthus and from 3 to 5 mm. temporally from 
the upper end of the palpable anterior lacrimal ridge. The needle should 
point toward the opposite ear. After the point hits the bone, the needle 
is inclined toward the opposite mandibular angle. After a little palpation 
with the point, it can be felt passing between the fundus of the sac and the 
lacrimal fossa. A few drops of the solution are then injected The anterior 
lacrimal crest is again located with the finger, and its course is marked into 
the skin. The incision is made 3 mm. nasally from this. The direction of 
the scalpel is perpendicular to the nasal wall, and the scalpel cuts deeply 
into the tissues to divide them down to the periosteum The length and 
shape of the line of incision are usually described as beginning from 2 to 
3 min. above the canthus and running parallel with the curvature of the 
orbital margin. The incision should not be more than 3 mm. distant from 
the anterior lacrimal crest, because about 5 mm. nasally from the crest the 
angular vein and artery are located. There is usually some bleeding from 
the upper end of the incision which can be promptly controlled by haemo- 
stasis. Xo retraction is done toward the nasal side, and little or no retrac- 
tion is necessary toward the ocular side. The soft tissues are separated 
from the periosteum and pushed toward the eye. The elevation of tissues 
proceeds then toward the lacrimal crest and over the lacrimal sac. The 
best instrument for this procedure is the blunt end of Stevens scissors. In 
the process of separation the rigid canthal ligament remains attached to 
the bone, so that the most important landmark for further dissection is 
easily and clearly identified. In order to elevate the sac from the fossa, one 
begins at the fundus above the canthal ligament. The attachment formed 
» Arch. Ophth., 14. 110, July, 1935. 
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in tills place by rigid fibers is best divided close to the periosteum with, an 
old cataract knife. If the injection needle is properly plunged Into this 
region, there is little bleeding even during this part of the operation. The 
nasal side of the sac is then separated from its bed by blunt dissection, 
and finally, with the sac fully visualized and identified, the cantha] liga- 
ment is divided. 

Hildreth 5 lias had decided success in the surgical diathermy extirpation 
of the lacrimal sac wherein lacrimal sac extirpation is necessary but at the 
moment impossible. He believes the actual cautery would have been the 
instrument of safety a few years ago but the resultant burning is unneces- 
sary. the scars unsightly, and the cutting diathermy current seems to fulfill 
ideally the requirements of safety and effectiveness. The diathermy knife 
cuts with no trauma, the tissues divide actually ahead of the moving knife 
in a melting-like process effected b\ the heat of the electric current. The 
entire operation may be done without the use of foreceps, the knife and the 
wine loop being the sole instruments- 

RESTORATION OF LACRIMAL DRAINAGE 

In 1923, J- F. Callahan 1 presented a paper entitled Restoration of the 
Lacrimal Passages after Excision of the Lacrimal Sac. Spratt* states: 
“Since reading that paper the use of the Callahan tubes has been my only 
method for treatment of lacrimal obstruction and chronic dacryocystitis.” 
The use of tubes was suggested by Waltben of England, who, in 1781, pro- 
posed the insertion of hollow gold and silver tubes with flat heads to hold 
them in place. Callahan has contributed to the operation as follows: (1) 
The introduction of a soft silver tube with thin nails into the duct on a 
Theobald or Ziegler probe which served as an obturator; (2) the removal of 
the tube through the nose by grasping the lower end where it rests beneath 
the inferior turbinate. In certain cases, an entirely new duct was formed, 
even after the excision of the sac. The operation can be completed under 
nitrous oxide in from three to five minutes. (3) The tube may be introduced 
after the method of Agnew, directly from the conjunctival angle through an 
incision into the lacrimal sac. Measurement is made on the probe as it 
rests on the floor of the nose beneath the lower turbinate so that the upper 
end in the lacrimal sac is at about the level of the lower canaliculus. The 
tube 'is cut to the proper length, and a little lubricant is placed on the probe. 
As this silver tube is no thicker than ordinary paper (the walls being approx- 
imately 0.01 mm. in thickness) the introduction is easy. The lower end of 
the tube rests on the floor of the nose and the upper end is in the sac, slightly 
below the le\ el of the lower canaliculus. The tube is left in place from 
six months to one year. The removal is easily accomplished: After anes- 
thetizing the membrane of the nose with coca in , the lower end of the tube is 
grasped with a slender hemostat. This is rotated on its long axis, and the 
tube being thin-walled and of soft silver, is wrapped about the hemostat. 
This operation gives the patient relief both from the epiphora and the 
infection and is quickly and painlessly done. In case the operation should 
prove unsatisfactory, the tube may be reintroduced. In traumatic obstruc- 

1 Am. Jour. Opttiu. Serws3, 19. 099. August. 1930. 

* Arch- Oto-lsrviigo!-, 1, 127. 1927. 

* Am. Jour. Opilh. Series 3, 19. CCC, July. 1936. 
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tion, n new duct can lw formed. Spratt treated Go cases by this method, 
with hut 3 failures. Jn 1, there was entire absence of the infection but 
stenosis has occurred at the upper part of the sac. The other 2 cases were 
caused bv trauma following automobile accidents. All 3 were so situated 
that the proper treatment could not he continued. 

Ix'ad styles, not tubes, are of value, occasionally in lacrimal canaliculus 
strictures; these may Ijc worn for from six to ten days. The use of lacrimal 
styles, however, for chronic obstructs c dacryocystitis is to be condemned. 
They demand a slit canaliculus, or result in one through the trauma from n 
long contained style. Other operatise procedures already discussed are far 
more effective without demanding or causing this unnecessary defect. 

RECAPITULATION OF LACRIMAL SAC THERAPY 

Acute Suppurative Dacryocystitis. 

Infinite.— Y)o not incite. Irrigations and probing. 

Young Children .— Irrigation through puncti. Probing with small 
prntas. Anti-streptococcus and anti-pneumococcus sera Nasal 
mucosa shrinkage, of special value in children because of the short 
duct. Compresses of magnesium sulphate, saturated solution and 
glycerine, equal parts. Sulfa drug. 

. Same ns altovc. In addition incision and drainage of the sac. 

Three procedures, with and without sulfa drugs locally. 

1. Incision and packing into the sac. 

2. Incision and packing through the nasal mucosa after incision 

through the bone of the lacrimal fossa with dental burr and 
of the mucosa with a scalpel. 

3. Incision and packing through the lacrimal-nasal duct, appli- 

cable tn prime ry a t tacks as a frequently successful attempt to 
conserve the ultimate patency of the duct. 

Chronic Suppurative Dacryocystitis. 

Cystectomy or Cystorhinoitomy .— The indications for the one are the 
contraindications for the other. 

Cystectomy .— I ndicat ions. 

Tuberculosis of the hcrimn) sue. 

Tulierculous osteomyelitis. 

Malignancy. 

Chronic atrophic rhinitis. 

Chronic suppurative ethmoid iris. (Tin’s may be corrected to per- 
mit cystorhinostomy later.) 

Cysforh inostomy.— Indications. 

Subsequent intra-ocular surgery can be done readily and safely 
after a successful cystorhinostomy. 

Suppurative with mucocele. Acceptable procedures. 

1. Mosher-Toti. 

2. Halle-West procedure. 

Suppurative without mucocele. 

1. MacMillan's technique. 

2. Mosher-Toti. 
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Chronic obstructive, without suppuration. 

1. Sea-tangle probes. 

2. MacMillan’s technique. 

3. Mosher-Toti. 

4. Traumatic obstruction. 

Stallard's transplantation of the sac. 

Congenital Absence of Sac.— Seen with other congenital defects. 

Rhinostomy, Late Following a Former Cystectomy.— See preceding text for 
author’s method and that of Amiga. 

Traumatic Laceration of the Canalicnli, Early and Late —See preceding text 
for method recommended. 

Procedures Condemned, except under most extraordinary circumstances. 

1 . Rapid dilation of the lacrimal-nasal duct. 

2. Slitring the cnnaliculi. 

3. Styles other than for. 

1 . C ongenital absence of the sac. 

2. Reconstruction of traumatisms. 

3. Temporarily because of the recurrence of suppuration after 

cystorhinostomv. 

4. As tubes in inoperable cases of chronic obstructs e dacryo- 

cystitis. 



CHAPTER IV 


ENUCLEATION AND ALLIED OPERATIONS 

ENUCLEATION 

The problem of indications for enucleation, evisceration, or orbital 
exenteration is at times a rather difficult one. It must be distressing for a 
young and, or, relatively inexperienced ophthalmologist to recommend an 
enucleation — the indications seeming to be adequate for this — only to fail in 
having this recommendation concurred in by an older and perhaps more 
experienced consultant. The reverse of this w ould probably be more un- 
common. A second point for serious consideration is the nth isability of 
some other operation as a substitute for the enucleation, and third the 
positive indications which are present in certain eases against enucleation 
and in favor of evisceration. Exenteration of the orbit is uncommonly 
necessary, but when indicated it must be carried out 

Several authorities, in discussing these factors, have subdh ided the indi- 
cations into: (1) those which are absolute and imperative, also rather 
likely immediate; (2) a second group which are more or less electh e and not 
immediate; and (3) a group wherein the indications are definitely optional 
and largely for cosmetic reasons. Meller's imperative indications for enu- 
cleation are threefold: (1) a painful eye with the vision irretrievably lost, 
(2) the possibility of a sound eye being seriously endangered by sv mpathetic 
ophthalmia; and (3) the presence of an intra-ocular malignant neoplasm 
There is much to be said at the present time against the imperativ eness of 
his third recommendation, still one should not temporize long in the pres- 
ence of a unilateral pigmented sarcoma of the uveal tract in an mdn idual 
who has a sound eve in the opposite orbit. (Similarity, bilateral enuclea- 
tion is not always indicated in the presence of bilateral retinoblastoma of the 
infant.) It is wise to add some additional indications to those abov e, though 
perhaps they are already included in the three major premises mentioned. 
For instance, episcleral and epicorneal malignant growths may need enu- 
cleation. Extreme phthisis bulbi does not alway s come w ithin the scope of 
optional enucleations. Enucleation, or some substitute for it, is indicated 
shortly after postcataract extraction subchoroidal hemorrhages. The 
period of convalescence is appreciably shortened. Suppurative panoph- 
thalmitis must be drained. We know, from the surgical anatomy of the 
globe, that an enucleation opens the meningeal spaces, therefore, eviscera- 
tion is in this instance an imperative substitute for enucleation. The treat- 
ment of cavernous sinus thrombosis demands enucleation unless the surgeon 
feels it can be combated successfully in some other manner. Retrobulbar 
neoplasms, especially those accompanied by blindness from an optic nerve 
atrophy, or when the problem is saving the patient’s life, are properly 
treated by an enucleation or even an exenteration. Beard includes in this, 
grave phlegmon of the orbit when sight is utterly destroyed, and operation 
may aid in curing the disease. 

Elective indications are not always imperative and usually not im- 
mediate. Perhaps the first of these is the eye of absolute glaucoma. Cer- 

( 127 ) 
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tainly, intra-ocular surgerj' for these blind and frequently staphjlomatous 
ej-es is folly. Such eyes as a rule should be enucleated. Recent injuries, 
extensive and perforating of the sclera, involving the ciliary body (see 
Section on the Surgerj' of the Sclera) are certainly included here even if 
not where absolute indications apply. This also applies to phthisis bulbi, 
to staphylomata of the cornea and of the globe, to atrophic eyes blind from 
a chronic iridocj'ditis, and to ej-es blind as a result of retained intra-ocular 
foreign bodies. The presence of pain in these, either as a chronic symptom 
or as a constantly recurrent symptom, is likely the outstanding point in the 
election for an enucleation. Beard includes acute suppurative panoph- 
thalmitis in bis classification of elective indications. The writer believes it 
should be included within the absolute and imperative indications. The 
prevention of one case of metastatic meningitis is far more important than 
the retention of many sightless ej-es wherein enucleation is declined because 
of cosmetic reasons. In surgerj-, it is an absolute law that suppuration 
must be drained. The optional indications are based almost wholly upon 
their relationship to the cosmetic appearance of the patient. Ej'es normal 
in everj- detail except for a total leukoma of the cornea can be improved 
decidedly bj- tattooing, though sj-mpathetic ophthalmia has followed this 
procedure. Further, a satisfactory procedure for corneal transplantation is 
now- available, and conservation may be of importance, later on. In 
general, unilateral or bilateral blindness, in which an enucleation would 
materially improve the patient’s appearance, his earning ability, and not 
endanger subsequent possible chances for improved vision maj* be con- 
sidered in this class of optional enucleations. 

General Indications Recapitulated.— In general, the three operations to 
be considered are, the Mules’ operation which is an evisceration of the 
scleral shell with retention of the shell as a collapsed fibrous nodule for a 
stump; Dimitry’s, in its simplest form is the implantation of some foreign 
body (for permanent retention) in the scleral shell; and the Frost-Lang 
technique which is the implantation of some permanent foreign substance 
into Tenon’s capsule. Evisceration, as proposed by Xoj-es in 1873, was 
later modified by von Graefe in 1SS4. In 1883, Mules advised his eviscera- 
tion and, in 1916, Dimitiy 1 modified an original technique of Huizinga. 
The Frost-Lang technique was separately advised by Frost 1 and bj- Lang.* 

In general, enucleations (see page 130) applj- in all instances except those 
in which evisceration or exenteration is indicated. 

Exenterations.— A retrobulbar malignancy especially if recurrent, and 
when primarily or metastaticallj' attacking the bones or the margins of the 
orbit, is perhaps the one certain indication for this operation. If the 
surgeon can satisfy himself, with reasonable assurance, at the operating 
table that the malignancj' has been remo\ ed, the operation must be com- 
pleted at that time with skin flaps and grafts. Radium and roentgen-raj* 
therapj- cannot be used thereafter in such circumstances until after the 
healing is complete from these plastic corrections. If these flaps are 
exposed to earlier irradiation thej* maj- die. If the operator cannot satisfy 
himself as to these indications, the orbit must be left as a raw and painful 
open wound. From a prognostic standpoint this is alwaj-s serious. In 

1 Jour. Am Med. Assn . 35. 304, 1900 

* Bnt Med Jour., i. 1153. Maj- 2$. 1SS7 

* Trana Am Ophth. Soc., Unit. King , 7, 2S6, 1SS7. 
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such instances the wound must be covered with oiled silk and packed 
lightly, but with sufficient packing to hold the oiled silk in contact with the 
hared bone. 

Evisceration.— The rather definite indications for eyeball evisceration 
are, acute suppurative panophthalmitis, extensive injuries of the globe 
especially in the aged, and following postoperative rupture of the eyeball 
especially when accompanied by severe subchoroidal haemorrhages,' with 
prolapse of the vitreous and the uvea. Repeatedly, operations have been 
advised for the implantation of a sphere of some type into the scleral shell. 
The reason given for these operations is that motion of the stump is thereby 
increased and the cosmetic appearance of the patient improved. Prac- 
tically, the author cannot concur in this. The postoperative course is 
never as uneventful, the reaction is more marked, the period of hospitaliza- 
tion is greatly increased, postoperative extrusion of the sphere (whatever 
the sphere may be) is much more common, and the final stump is actually 
smaller than that obtained by other procedures. The scleral shell cannot 
contain a sphere of a size equal to one implanted into Tenon’s capsule 
Amputation of the anterior segment according to Critchet for anterior 
staphylomata and total staphyloma of the cornea with removal of the 
uveal tract and a collapse of the sclera by fine sutures does give a fairly 
good stump and may under certain circumstances be indicated, but it is 
not an operation of choice. Enucleation of the globe is the indication in 
practically all of the other reasons for the removal of the eyeball. The 
enucleation may be either a simple one, or some modification of the Frost- 
Lang technique, that is the implantation of a foreign body sphere into 
Tenon’s capsule. 

Optico-ciliary Neurectomy.— An optico-ciliary neurectomy has been fre- 
quently recommended for painful and atrophic globes whereby, through 
the sectioning of the ciliary nerves, the globe becomes painless with a 
subsequent reduction in the chronic congestion. The operation is indicated 
only as a part in the treatment of complete anterior symblepharon. In 
some of these cases where the conjunctiva, bulbar, palpebral, and corneal, 
has been completely destroyed, there is still the possibility of saving the 
globe itself as n satisfactory movable stump for the prosthesis. In such 
instances the symblepharon is to be corrected by reconstruction of the 
superior and inferior cul-de-sacs through the use of a razor cut Ollier- 
Thiersch epidermal graft over a shell of dental stent. The operator must be 
satisfied to know in these cases that vision can never be restored by any 
means. Considering this, the optico-ciliary neurectomy is proper. A 
mneous membrane graft, in such instances, will retain light perception for 
the patient, but a prosthesis is not worn with full comfort in cul-de-sacs 
restored by mucous membrane where the eyeball, as such, is retained. If 
there is no hope for improvement of vision in the future, if the conjunctiva 
is completely destroyed, the eyeball itself has not been perforated, and the 
interstitial portions of the cornea are still healthy, then the surgeon may 
seriously consider reconstruction of the cul-de-sacs with epithelial grafts and 
the completion of the case with a neurectomy. Benedict recommends the 
advisability of a neurectomy in a blind eye, otherwise normal, and in the 
presence of exophthalmos from a non-malignant neuroma of the optic nerve. 

Ocular Prosthesis.— The matter of an ocular prosthesis and the time when 
this is to be fitted depends largely upon the case. The same thing applies 
9 
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as to the advisability of ordering a shell eye or a reform eye. In general, 
a simple enucleation can usually be fitted with a temporary reform ev e, a 
week to ten days after the enucleation. A Frost- Lang operation may need 
a shell eye at first but a reform eye will probably be die permanent one 
ordered. This can ordinarily be fitted two to four weeks after the opera- 
tion. An evisceration, especially one which was preceded by suppuration, 
will need from four to six weeks convalescence before a reform eye can be 
fitted. The same period, and in some instances one slightly longer, will 
need to elapse following a Mules’ operation. It is relevant here to call 
attention also to the fact that following socket and cul-de-sac reformation an 
ocular prosthesis, at least a temporary one, may be fitted at the time that 
the stent is removed or the conformer exchanged for a shell. 

The postoperative appearance following a Frost-Lang operation or a 
Mules’ operation is usually excellent. The results are never as satisfactory 
after an evisceration, though they are equally good with those following a 
simple enucleation. Many cases of simple enucleation, done as such 
because of complications at the time, may l>c improved later by a delayed 
implantation into Tenon’s capsule. Regardless of the length of time (it 
seems) which has elapsed since the simple enucleation. Tenon’s capsule can 
always be reopened and utilized as an enveloping tunic for the retention of 
an implant. Naturally, if Tenon’s capsule was destroyed at the time of 
the enucleation, this will prevent that operation. It is remarkable to 
reopen such cases even twenty years after the enucleation and find a 
healthy, flexible, and elastic Tenon’s capsule for surgery. 

Surgical Technique.— . I «w<Aojia.—Eviscerations should be done under 
general anesthesia. Chloroform is satisfactory for infants though ether 
may be used and venethene as well. Venethene or ether is satisfactory for 
children and gas and oxygen for all except the aged. With these, ether and 
venethene are again perhaps the best anesthetic. Exenterations and neu- 
rectomies must be done under general anesthesia. That for au evisceration 
alone applies equally well to exenterations. The operation, however, is a 
longer procedure and may be followed by some shod;- Therefore, avertin 
can be used in small doses, and augmented, as is necessary by the above. 
Simple enucleations can be done quite satisfactorily under local anesthesia. 
The conjunctiva is anesthetized by tbe instillation of coeain. Tenon's space 
and the muscle sheaths ate ballooned out with novocain, and the retro- 
bulbar structures completely anesthetized with a retrobulbar injection of 
novocain and adrenalin. In some of these instances gas and oxygen may 
be utilized for the actual neurectomy. This, if added, is to be started just 
before prolapsing tbe eyeball for sectioning the optic nerve and the oblique 
muscles. Enucleations, according to the Frost-Lang technique, demand 
careful surgical technique. Attention is. therefore, necessary to the anes- 
thesia. Avertin, combined with novocain, is the anesthetic of choice unless 
there should be present some contraindications to the use of avertin. If 
such are present, ether may be substituted and if this is contraindicated 
then the operation must be done wholly under local. 

Simple Enucleation .— The conjunctiva is incised as close to the limbus as 
is possible, undermined into the internal and external commissures and into 
the superior and inferior fomices, and it must not be buttonholed. Stevens’ 
scissors are best for this. The four recti are then divided, the internal 
rectus first. This may be done by introducing a hook under the muscle and 
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cutting with Stevens' scissors against the sclent, or it may be done by means 
of a blunt-pointed angular scissors the opened blunt lower blade acting as 
the muscle hook. The superior rectus and the inferior rectus are tenoto- 
ruized similarly. If the eyeball is phthisical it is possible to pick up the 
two obliques on a hook and section these as well. Vnder ordinary circum- 
stances, however, this cannot be done. Tlie external rectus is tenotomized 
last. This muscle is cut, with a small muscle tab adherent to the sclera, so 
that lock fixation forceps or a mosquito haemostatic forceps can be clamped 
to this stump to control the eyeball in the subsequent enucleation. If this 
has not been done it will be necessary to introduce a braided scleral suture 
at the site of the stump, and to use this suture for traction. A Lewis type 
of tonsil snare is then threaded over the e\ eball, the conjuncth a retracted 
from the eyeball and out of the wire loop of the snare, the loop partly 
closed, this pushed into the depths of the orbit and the eyeball prolapsed 
from the orbit at the same time by means of the forceps or w ith the suture. 
The snare is slowlj closed and the optic nerve sectioned in tins manner. 
The obliques offer some resistance at first to being cut \\ ith a wire snare, 
but if the closure of the snare is slow and gradual without jerking, the 
neurectomy will be uneventful. The snare renders the operation practically 
bloodless. It should not be used, however, in the presence of a ruptured 
eyeball nor with an eyeball which lias weakened scleral or corneal tunics. 
Older no circumstances should the snare be jerked from the orbit One 
instance was seen where the operator damaged the chiasm by unnecewry 
and unusual violence with the snare while doing a simple enucleation If 
the snare cannot be used, enucleation scissors, introduced behind tin* eye- 
ball while it is being mo\ ed into extreme internal rotation, and after it has 
been prolapsed, are used to cut the optic ner\e and the oblique muscles 
In this way a long stump may be obtained. The snare will cut the obliques, 
the scissors, however, must cut these free from the globe after the neu- 
rectomy. 

In completing an enucleation with enucleation scissors it is important to 
remember that the sclera is very thin behind the insertion of the recti. It is 
not at all rare for an inexperienced operator to cut through the sclera when 
doing a tenotomy with curved scissors. The complication is easily under- 
stood when one recalls that the sclera at the insertion of the recti tendons is 
only about 0.3 mm. in thickness. In this matter of thin sclera connected 
with enucleation, A. Fuchs 1 speaks of the importance of the regions of the 
optic disk. 

In a myopic or a glaucomatous eye, and particularly in one in w hieh the two 
diseases coincide, a circumscribed protrusion of the sclera in the vicinity of the 
optic disk may occur. This condition may be recognized also clinically' It was 
described by von Graefe, and in a previous article I have illustrations from a number 
of ca«es observed clinically and histologically.* At the same time, not only the 
lamina cribro'a but also the adjacent portion of the sclera, which forms the roof of 
the vaginal fomix of the sheath of the optic ner\e, are forced backward. The 
excavation affects an area three times as large as the optic di-k. Especially to the 
right one sees how the roof of the fomix (r) and the adjacent parts of the sclera («), 
on which the choroid and the retina have partially disappeared, arc involved in 
the excavation. . 

If, in applying enucleation to such an eye, the scissors are pressed hard against 
the posterior pole and are clored when one thinks one has the optic nerve between 

» Arch Ophth.. 16. September. 19 5G. 

* Am- Jour. Ophth , 7, 257, 1921. 
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the blades, it may happen that the protruding portion is cut off. Thereupon the 
contents of the eye run out, and one has only an empty S3C in the forceps, -which is 
difficult to excise. In addition, a portion of the eye remains in the orbit, and the 
histological preparation is ruined. I (A. Fuchs) once saw such a complication when 
an operator with great labor had had the head of a fibula taken from his patient 
{prepared by a suTgeon) with the idea of implanting it in the orbit in place of the 
eyeball. When he then performed the enucleation he met with the aforementioned 
accident. He was of course compelled to probe deeply to discover the remainder 
of the eve and to extirpate it in order to implant the head of the fibula. In a similar 
manner the contents of the eye may run out if the excavation caused by secondary 
or absolute glaucoma extends far backward and the lamina cnbrosa is recessed to 
an unusual degree. In cutting off the optic nerve, the operation on the nerve i* 
performed correctly, but the lamina cribrosa that was bent backward i* lopped off, 
and the contents of the eye escape. 





Fig 00 —El ehall prolapsed and ready for the neurectomv. 

The socket is to be inspected, haemostasis completed and the conjunctiva 
closed with an untied running black silk suture (Tigs- 07, OS, and 09). It 
is a good practice to place a small piece of plain oil impregnated or iodoform 
impregnated tape (H inches) into the conjunctival cul-de-sac overhung the 
line of the sutures, and protecting them from the opened palpebral fissure. 
A Barraquer dressing is applied, in this instance monocularly, and bandaged 
with pressure All other things being equal, the dressing should not -be 
disturbed until the fifth day. At that time the tape and suture are removed. 
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through and through with many perforations. Guist has recently given us 
the most satisfactory of all implants. It is a carbonized bone ball, marketed 
by several American and European firms. The disadvantages of metal balls 
with their smooth surfaces are eliminated in these. Formalized calf carti- 
lage (used frequently by the author) has difficulties connected with its 
sterilization and with its subsequent deformalization, and iron* balls are 
also difficult to sterilize. The author once had the opportunity, however, 
of removing one of these, at postmortem, five years after its implantation 
and forceps and scissors were necessary to separate it from the fibrous tissue 
which had grown into these perforations and had made it an integral 
portion of Tenon’s capsule and the ocular muscles. The only disadvantage 
that the carbonized bone ball has as is now used, is that it is rather fragile 
and must be carefully handled while being implanted. Preference thus 
seems to be as follows: all other things being equal, the carbonized bone, 
first; ivory, second; decalcified bone, third (difficult to obtain); formalized 
cartilage, fourth ; and the gold. Mules’ spheres, last. With these possibilities 
at our command there is no reason why other strange and individual im- 
plants should even be considered. 

Formalized cartilage is the only one of these which needs extensive pre- 
operati\e preparation. The carbonized bone hall and the decalcified Ixme 
ball may be sterilized in the autodac e. The gold and glass Mules' spheres 
may be boiled in an ordinary sterilizer. Ivon- balls should be placed in a 
sterilizer filled with cold water and the temperature of the water brought 
up gradually. After it has reached the boiling-point the ivory halls should 
be boiled for one-haU hour at least. 

Cartilage to be formalized may be obtained from any butcher. The large • 
cartilaginous plate from a calfs scapula is cut from the carcass and sub- 
divided into a number of smaller pieces each approximately 3 cm. square. 
The perichondrium is stripped from each piece and they are placed in a 
40 per cent aqueous solution of gaseous fonna!deh\d (formalin). The 
cartilage is left in this solution until utilized. A minimum of five days is 
necessary. Cartilage has been used which had been in formalin for five 
years; for the length of time that the cartilage is in the formaldebyd solu- 
tion. after the minimum of five days, is unimportant. Forty-eight hours 
before a piece is to be used it is remo\ed from the fixative solution and 
placed in a flask of sterile distilled water. This should be frequently agi- 
tated and changed three times the first day, twice the second day and then 
brought to tlie operating table on the following day in a fresh flask. The 
piece of cartilage which is to be used should be thick enough that it can be 
cut roughly into a sphere which has four slight depressions on its edges 
corresponding to the position of the four recti, similar to the depressions 
for the recti muscles, to prevent late migration of the sphere, which Wheeler 
recommended. If the thickness of the piece of cartilage available is not 
sufficient, two thicknesses should be used and these two sutured together 
with sterile braided silk, in exactly the way one would sew a button upon 
a coat, that is, the two ends of the suture should be passed from one surface 
through the two thicknesses of the cartilage and then back asam to the 
first surface where they are tied snugly and the ends cut short. The 
formalized cartilage can be cut quite readily with a sharp scalpel and it is a 
simple thing to trim it to the desired size and shape wanted. This all 
should be done at the operating table before the enucleation. As soon as 
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the surgeon is satisfied as to the size and the shape of his implant, it can be 
placed into Mules’ sphere introd ucer and kid to the side. Carbonized bone, 
ivory spheres, and decalcified bone should be brought to the operating 
table wrapped in sterile gauze, gold and glass balls should be placed in a 
Slides’ sphere introducer, this wrapped in gauze and the two sterilized 
together. This gauze-wrapped instrument should be placed upon the 
operating table and not opened by any one but the surgeon. Absolute 
sterility must be maintained for these implants. When the bone or ivory is 
ready for introduction into Tenon’s capsule, the gauze in which they are 
wrapped may be opened and the balls placed into the introducer without 
being touched. 

Frost-Lang Operation. —In general, avertin anesthesia combined with 
local anesthesia is the best in the largest number of cases Gloves should 
be worn bv the operator and his assistants in these operations, for the con- 
junctival cul-de-sacs are not sterile, and in spite of an asepsis as rigid as it is 
possible to maintain, a low grade secondary infection and the subsequent 
extrusion from Tenon’s capsule of the foreign body ball occasionally occurs. 

In incising the conjunctiva about the limbus one should use at the start 
sharp-pointed scissors so that the sclera is immediately bared. The dis- 
section can be continued with blunt-pointed scissors thereafter but it is 
important that Tenon's capsule be simultaneously lifted with the con- 
junctiva from the limbus. The same extensive undermining is necessary 
as in a simple enucleation. Many operators in handling the four recti, 
put a 3-0 catgut suture into each of the four recti before the> are detached 
from the eyeball; the purpose being to draw these forward subsequent}' 
over the suture in Tenon’s capsule. The author is now convinced that this 
is essential. If the muscles are cut free from the sclera with Tenon’s capsule 
the subsequent purse string suture in Tenon’s capsule, over the implant, 
will bring them forward into a satisfactory anatomical position. It is, 
however, something which each operator must individually decide 

If the sutures are to be used, a generous bite should be taken in the 
external surface of each muscle, the suture immediately tied in a double 
knot, the ends of the suture clamped together in a pair of hremostatic 
forceps and these laid to the side out of the way. A muscle hook lifts the 
internal rectus, the superior and the inferior recti away from the globe, 
and the muscle is then severed from the globe ns closely as possible without 
perforating the globe and without disturbing its capsule sheath. The 
external rectus should have a tab of stump remaining attaelied to the 
globe for subsequent traction purposes. As soon as the four recti have been 
cut and laid to the side, with their sutures in place, closed curved scissors 
are passed about the sclera within Tenon’s capsule so that the operator can 
be certain there are no inflammatory or other adhesions of the sclera to 
Tenon’s capsule which would complicate the success of the coming implant 
into Tenon’s capsule. A tonsil snare may be used for the enucleation 
here as in a simple enucleation. If scissors are to be used, either because a 
snare is not available or because the eyeball is in a weakened condition, 
then the eyeball is rotated nasally, the scissors introduced, temporally, 
opened in the depths of the orbit, and the optic nerve cut with as long a 
stump as it is possible to obtain. As in a simple enucleation the obliques 
must then be cut, after the neurectomy, to complete the enucleation. A 
sharp hsemorrhage will usually follow after the use’ of the scissors. This 
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can be controlled promptly and the socket rendered dry by a few minutes 
of hot wet gauze packs. Occasionally it is necessary to use hcemostatic 
forceps and even sutures in the depths of the orbit to control the hemor- 
rhage. As soon as hemostasis is completed, the edge of Tenon’s capsule 
is grasped with three to four pairs of lock fixation forceps or artery clamps, 
and the capsule brought forward as an empty sleeve so it can be inspected 
and freed from any conjunctival adhesions which may be present (Fig. 
100, A and B.) 

The Mules’ sphere introducer is then uncovered, with its contained 
implant, placed into the mouth of Tenon's capsule and without touching 
the implant, even with the gloved fingers, it is projected into the depths of 
the orbit. The introducer is then withdrawn and a purse string suture 
immediately placed into the edge of Tenon's capsule. If the implant tends 
to expel itself, either it is too large or there is still some hemorrhage in the 
orbit. In the case of the first instance, a smaller implant must be used, 
in the second, as has already been stated, and again emphasized, complete 
hemostasis must be acquired before the foreign body is implanted into 
Tenon’s capsule. The purse string suture is readily passed, for the lip of 
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Fig. 100 — Tencm'e rapsule implant -1 forreps on the capsule. B, introdurtion of the suture 

the capsule can be raided and the inner surface of the capsule exposed. It 
is to be earned about the circumference of the opening maintained with 
the lock forceps (Fig- 100. B), for the suture should lie on the inner aspect 
of Tenon's capsule, 3 or -1 mm. from the edge. If it is passed along the 
inside surface when it is pulled taut and tied ox er the implant, there will be 
a email ex erted cuff of Tenon’s capsule lying abox e this suture, as a redupli- 
cation of the capsule. The size of the implant, the amount of capsule 
present, and the elasticity of the capsule itself all modify this in each 
individual case. After the suture is tied and before the ends are cut the 
operator must assure himself that the capsule is not tom. in any one place, 
and that the suture wholly encloses the implant. If muscle sutures hax-e 
been used, the internal and external recti are now brought forward, folded 
oxer the closed capsule, and attached there xrith the sutures, through the 
upper margins of th e overlying muscles, to the capsule, and then to the lower 
ma rgitr ’Die sutures, which were originally tied in the muscles, may be 
cut oi ' warded. The superior and inferior recti are similarly handled, 
tl.e> *1 above the folded and ox eria pped ends of the internal and 

. , ' conjunctix-a is then closed xvith interrupted fine black 
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silk twisted sutures. Before tlie lid speculum is removed a small piece of 
iodoform tape is placed over the line of sutures. A binocular dressing is 
applied, and not changed for five days, all other things being equal. The 
unoperated eye is covered for this length of time to hold the operated 
stump quiet and to allow healing by first intention. After five days the 
dressings are removed, the unoperated eye cleansed, the tape removed 
from the socket, and a second dressing applied for another two days. The 
first dressing should exert a fair amount of pressure over the operated 
socket to guarantee hiemostasis; the second dressing need not be applied as 
snugly. At the time the second dressing is changed, the sutures may be 
removed and the patient placed on hot compresses and cuf-de-sac irrigation 
with warm boric acid to hasten the recession of the postoperative reaction. 
Under ordinary circumstances the patient may be discharged from the 
hospital shortly thereafter. The first or temporary prosthesis should not 
be fitted until this postoperative reaction has receded almost wholly. 

In recent years the author has used almost wholly the charred bone 
spheres known in the trade as Guist’s spheres. These carbonized bone balls 
prior to their insertion into Tenon’s capsule are lightly heated in the flame 
of an alcohol lamp, and then while in this hot condition are plunged into 
Tenon’s capsule and forced into position with the introducer. A slight 
amount of cauterization of the inner surface of Tenon’s capsule occurs 
thereby with a much finer adhesion of the capsule to the implant. 

The principal faults committed with the Trost-Lang type operation are* 
the inadequate preparation of the implant (sterilization and its inclusion in 
a Mules’ sphere introducer), rigid asepsis, every bit of conjunctiva x\hub 
can be conserved must be saved to prevent subsequently a contracted 
socket; a satisfactory closure of Tenon's capsule is quite necessary, if 
muscle sutures are used the overlapping muscles must be well anchored 
into position; superfluous sutures, however, may nullify an otherwise 
satisfactory operation for catgut does not absorb rapidly in this operation, 
and the knots may cause small fistulas, and even though they extrude 
themselves or are removed by the surgeon, extrusions of the implant may 
occur as a result. The conjunctiva, it seems, heals best when closed with 
interrupted sutures. These are certainly' necessary' if the conjunetiv a seems 
deficient. Purse string sutures have been used in the conjunetiv a by some 
with success, and by others an untied running black silk suture, with equal 
success. In so far as the size of the impfant is concerned, it is seldom that 
one is used which is too large. A more common fault is the utilization of 
one which is too small. 

Perhaps the most common fault connected with an enucleation is the 
lack of attention paid to the operative procedure. In many hospital clinics 
the Junior House Officer does the routine enucleations. This is not proper; 
the operation is far too important for such casual treatment. The cosmetic 
blemish which results after a poor enucleation is marked and can be pre- 
vented only by scrupulous care in the important essentials of the operation. 

A sharp orbital hemorrhage is usual following a scissors-eut neurectom.v. 
This may’ be minimized to a certain extent by introducing the closed 
scissors and feeling for the cord-like resistance of the optic nen e with the 
side of the scissors. Then the scissors are opened and this cord sectioned 
with one clean cut. Frequent blind cuts with the scissors will increase the 
haemorrhage, will make it impossible to obtain a long stump, and it may 
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can be controlled promptly and the socket rendered dry by a few minutes 
of hot wet gauze packs. Occasionally it is necessary to use hcemostatic 
forceps and even sutures in the depths of the orbit to control the haemor- 
rhage- As soon as hemostasis is completed, the edge of Tenon’s capsule 
is grasped with three to four pairs of lock fixation forceps or artery clamps, 
and the capsule brought forward as an empty sleeve so it can be inspected 
and freed from any conjunctiva! adhesions which may be present (Kg. 
100, A and B.) 

The Mules’ sphere introducer is then uncovered, with its contained 
implant, placed into the mouth of Tenon’s capsule and without touching 
the implant, even with the gloved fingers, it is project ed into the depths of 
the orbit. The introducer is then withdrawn and a purse string suture 
immediately placed into the edge of Tenon’s capsule. If the implant tends 
to expel itself, either it is too large or there is still some ha?morrhage in the 
orbit. In the case of the first instance, a smaller implant must be used, 
in the second, as has already been stated, and again emphasized, complete 
hemostasis must be acquired before the foreign body is implanted into 
Tenon’s capsule. The purse string suture is readily passed, for the lip of 



Fig. 100 — Tenon's capsule implant: A, forceps on the cap-ule; B, introduction of the suture 

the capsule can be rai^ and the inner surface of the capsule exposed. It 
is to be carried about the circumference of the opening maintained with 
the lock forceps (Fig. 100, B), for the suture should lie on the inner aspect 
of Tenon’s capsule. 3 or 4 nun. from the edge. If it is passed along the 
inside surface when it is pulled taut and tied over the implant, there will be 
a small e\ erted cuff of Tenon’s capsule lying above this suture, as a redupli- 
cation of the capsule. The size of the implant, the amount of capsule 
present, and the elasticity of the capsule itself all modify this in each 
individual case. After the suture is tied and before the ends are cut the 
operator must assure himself that the capsule is not tom, in any one place, 
and that the suture wholly encloses the implant. If muscle sutures ha\ e 
been used, the internal and external recti are now brought forward, folded 
over the closed capsule, and attached tljere with the sutures, through the 
upper margins of the overlying muscles, to the capsule, and then to the lower 
margins. The sutures, which were originally tied in the muscles, may be 
cut out and discarded. The superior and inferior recti are similarly handler], 
these being placed above the folded and overlapped ends of the internal and 
external recti- The conjunctiva is then closed with interrupted fine black 
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silk twisted sutures. Before the lid speculum is removed a small piece of 
iodoform tape is placed over the line of sutures. A binocular dressing is 
applied, and not changed for five days, all other things being equal. The 
unoperated eye is covered for this length of time to hold the operated 
stump quiet and to allow healing by first intention. After five days the 
dressings are removed, the unoperated eye cleansed, the tape removed 
from the socket, and a second dressing applied for another two daj s. The 
first dressing should exert a fair amount of pressure over the operated 
socket to guarantee hemostasis; the second dressing need not be applied as 
snugly. At the time the second dressing is changed, the sutures may be 
removed and the patient placed on hot compresses and cul-de-sac irrigation 
with warm boric acid to hasten the recession of the postoperative reaction. 
Under ordinary circumstances the patient may be discharged from the 
hospital shortly thereafter. The first or temporary prosthesis should not 
be fitted until this postoperative reaction has receded almost wholly. 

In recent years the author has used almost wholly the charred bone 
spheres known in the trade as Guist’s spheres. These carbonized bone balls 
prior to their insertion into Tenon’s capsule are lightly heated in the flame 
of an alcohol lamp, and then while in this hot condition are plunged into 
Tenon’s capsule and forced into position with the introducer. A slight 
amount of cauterization of the inner surface of Tenon’s capsule occurs 
thereby with a much finer adhesion of the capsule to the implant. 

The principal faults committed with the Frost-Lang type operation are: 
the inadequate preparation of the implant (sterilization and its inclusion in 
a Mules’ sphere introducer), rigid asepsis; every bit of conjunctiva which 
can be conserved must be saved to prevent subsequently a contracted 
socket; a satisfactory closure of Tenon’s capsule is quite necessary; if 
muscle sutures are used the overlapping muscles must be well anchored 
into position; superfluous sutures, however, may nullify an otherwise 
satisfactory operation for catgut does not absorb rapidly in this operation, 
and the knots may cause small fistulje, and men though the\ extrude 
themselves or are removed by the surgeon, extrusions of the implant may 
occur as a result. The conjunctiva, it seems, heals best when closed with 
interrupted sutures. These are certainly necessary if the conjunctiva seems 
deficient. Purse string sutures ha\e been used in the ccinjuncth a by some 
with success, and by others an untied running black silk suture, with equal 
success. In so far as the size of the implant is concerned, it is seldom that 
one is used which is too large. A more common fault is the utilization of 
one which is too small. 

Perhaps the most common fault connected with an enucleation is the 
lack of attention paid to the operative procedure. In many hospital clinics 
the Junior House Officer does the routine enucleations. This is not proper; 
the operation is far too important for such casual treatment. The cosmetic 
blemish which results after a poor enucleation is marked and can be pre- 
vented only by scrupulous care in the important essentials of the operation. 

A sharp orbital hemorrhage is usual following a scissors-eut neurectomy. 
This may be minimized to a certain extent by introducing the closed 
scissors and feeling for the cord-like resistance of the optic ner\e with the 
side of the scissors. Then the scissors are opened and this cord sectioned 
with one clean cut. Frequent blind cuts with the scissors w ill increase the 
haemorrhage, will make it impossible to obtain a long stump, and it maj 
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perforate the sclera especially in a soft eye. When the globe has been 
badly ruptured and is completely collapsed, one must be especially careful 
not to cut the nerve at the sclera or even to cut the posterior pole of the 
eyeball instead of the nerve. It is often difficult to identify the nerve itself 
while working in an orbit swollen with blood or with the edema of a post- 
traumatic tissue reaction. Old glaucoma with cavernous cupping of the 
nerve head may permit the perforation of the globe if the nerve is cut too 
closely at the sclera. 

In children, and especially in young children, when an enucleation is 
indicated, it should be done as soon as possible; also it should in all instances 
be accompanied by some type of implant into Tenon’s capsule. It seems 
as if an orbit, in such instances, matches the size and the shape of its mate, 
more closely, than nhen the enucleation is either delaxed, until later years, 
or when one has failed to place an implant into Tenon’s capsule. This 
point applies especially to children with unilateral anophthalmos. The 
same is true in cases of gross deformities of the globe with blindness, as in 
extreme microphthalmos, in macrophthalmos, and with staphylomata, also 
with phthisis bulbi, and in old perforating injuries, and with atrophy of the 
globe following old traumatisms, and suppurating conditions of early life, 
as ophthalmia neonatorum. 

It is not uncommon for an enucleation to be followed by a relaxation of 
the lower lid, with some relaxation ectropion. Some of these cases had had 
some ectropion with relaxation of the lid prior to the enucleation. The 
condition is exaggerated, however, following the operation. In such 
instances sufficient time should be allowed for a full recovery from the 
surgery of the enucleation before the ectropion is corrected. 

EVISCERATION OF THE EYEBALL, AND THE MULES’ OPERATION 

The two are not synonymous. The former is to be used whenever 
enucleation is impossible because of the possibility of permitting an intra- 
ocular infection into the meningeal space, as this is opened at the time of 
the neurectomy. A Mules’ operation frequently implies the implantation 
of a ball of some type, gold or hone, into the scleral shell and cannot be 
done in the presence of infection. 

The conjunctiva is cut from the Jimbus the same as one would do for a 
simple enucleation. With blunt dissection it is then lifted and detached 
from the sclera about the limbus well back, so that it can be readib' closed 
over the site of the ablated cornea. The eyeball should he grasped firmly 
with a fixation forceps and a eomeo-scleral section made with a cataract 
knife, the point of entrance and exit of this to be 2 mm. from the limbus, 
and should include a third of the circumference of the limbus. The remain- 
ing portion of the cornea is then removed with sharp scissors. The entire 
contents of the scleral shell are then removed with a large curet; t\ e., the 
lens, the iris and the ciliary body, the choroid and the retina. Four hremo- 
stats are placed on the scleral opening, one equidistant from the other, the 
shell lifted from the orbit and the inside carefully inspected to be sure that 
no uveal tissue of any type has been retained. 

In the case of a simple evisceration two triangular notches are cut from 
the sclera, at 9 o’clock and 3 o’clock, each about 5 mm. in width, the apex 
to lie at the middle point of the tendons of the external and internal recti. 
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Three-0 plain catgut sutures are used to close these notches. Two addi- 
tional sutures are passed across the scleral opening so that when these are 
tied the entire scleral opening is closed in a horizontal manner except for a 
small central area to permit the removal of the packing placed in the 
scleral shell. Two inches of | inch plain gauze packing is placed in the 
scleral shell with the end protruding. The last two catgut sutures are then 
tied. The conjunctiva is to be closed with interrupted black silk sutures. 
The central area through which the packing protrudes is to have two con- 
junctival sutures inserted also, but these are to be tied in a bow knot so 
that when the packing is removed, forty-eight hours later, the two sutures 
can be opened, retied in a square knot, and their ends cut short completing 
the closure of the conjunctival wound. The packing cannot be removed 
and discarded before this. Further, if there is considerable discharge it 
may be necessary to wait an additional forty-eight hours before the packing 
can be omitted. It is also proper to introduce another piece after the first 
dressing should the surgeon consider this necessary. Conjuncti\a! sutures 
usually may be removed on the sixth to the eighth day after an operation. 
If the central scleral opening should continue to discharge externally 
through the conjunctiva, it may be wiped out carefully with a 20 per cent 
trichloracetic acid solution, and this immediately neutralized with a 1 per 
cent aqueous solution of sodium carbonate. Cases of evisceration, following 
intra-ocular suppuration may remain open for from two to three weeks 
following the operation. In such instances it is necessary to repeat the 
chemical cauterization se^ eral times. 

The Mules-Dimitry Operation.— As soon as the uveal tract has been 
thoroughly removed and the notches cut in the sclera as earlier described, 
four heemostats are placed upon the edges of the scleral opening. The gold 
or bone ball must be of such a size that the edges of the scleral opening can 
be approximated, without gaping, though it is not necessarj to permit 
over-riding of the edges of the opening. In general the ball which is im- 
planted into the sclera will be at least 4 mm. smaller than that which can 
be implanted into Tenon's capsule. The implant is placed into position 
with an introducer, and the sclera closed, in its entirety, in a horizontal 
manner with 3-0 plain catgut. More sutures are necessary here than with 
a simple evisceration. Special attention must be paid to the central portion 
of the opening to assure oneself that closure there is adequate. The edges 
of the overlying conjunctiva are closed with a carefully placed black silk 
purse string suture; also if the conjunctiva is adequate in amount, the 
closure may be completed in a vertical line. Closure in a horizontal line 
would superimpose the second row of sutures above those in the sefera 
and thus jeopardize the result. Interrupted black silk sutures are best 
used if a vertical closure is possible. If a purse string suture is used, small 
bites should be taken in the conjunctiva and the suture is to be placed as 
close to the edge of the conjunctival opening as is possible. One must be 
certain, however, that they do not tear through and permit gaping. The 
postoperative dressing must be binocular for this operation. Before the 
dressing is applied to the operated eye a small piece of iodoform tape should 
be placed in the conjunctival sac immediately beneath the palpebral 
fissure. The dressing should exert a fair amount of pressure upon the 
operated eye so that late postoperative hemorrhage cannot occur. The 
first dressing may be done on the fifth day at which time the packing is to 
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be removed, the cul-de-sacs flushed with warm saline and a second binocular 
dressing applied for two additional days. At the time of this second dres- 
sing the conjunctival suture or sutures may be removed and a monocular 
dressing reapplied. This should be worn until the socket is ready for a 
temporary ocular prosthesis. 

O’Connor* recommends an exenteration of the ocular contents by a new 
technique which he feels has very definite advantages. There is a complete 
absence of a puckered distortion of the globe such as occurs with either the 
horizontal or the vertical incisions and the artificial eye has a better support 
and better motility by reason of retention of the cornea, and there is no 
alteration in the lines of action of any of the recti muscles as the crucial 
incisions bisect the spaces between their insertions. The steps in his opera- 
tion are as follows: (1) The conjunctiva is separated from the limbus as is 
usual. (2) Crucial incisions are made through the cornea and the sclera 
extending well back of the muscle insertions bisecting the spaces between 
them. (3) The four flaps outlined are widely separated with mosquito 
luemostats and the orbital contents removed in lolo with gauze and a curet. 
(4) The optic nerve may be resected if it is desired (the author thinks not 
necessary). (5) The corneal surfaces are curetted both anteriorly and 
posteriorly to favor a quick reunion (0) A catgut mattress suture is placed 
from point to point, so that when tied the four points overlap in elo*e con- 
tact. (7) A purse string suture is used in the conjunctiva above the catgut 
mattress suture in the cornea. 

The contraction which is certain and ultimate in the scleral shell after 
the usual type of evisceration may nullify most of the detailed attention 
paid to such a technique as outlined by O'Connor unless an implant is 
utilized. 

Burch* is even more positive about a preference for eviscerations with 
scleral implants. He states: 1 

In general, it is good surgical practice to eviscerate and poor practice to enucleate 
an uninf ected eye, except for intraocular tumor, when a pathological specimen is 
desired or when an injured eye is too severely damaged. Moreover, there are few 
con traindi cations to evisceration with implant, with preservation of the cornea, 
when the cornea is not diseased, and this is especially true in cases of recent injury. 

Technically, the procedure recommended is quite simple. 'With retrobulbar 
novocain injection, or under general anesthesia, a circum corneal incHon is made 
wound two-flfths of the cornea, and the conjunctiva reflected, leaving a vnas^n of 
5 mm for closure adjacent to the cornea. A small scleral incision is made just 
anterior to one of the recti muscles, preferably the superior rectus when possible. 
With one blade of a straight, blunt Stevens scissors an incision is made between 
the uvea and sclera, and extended to include about two-fifths of the circumference. 
The ciliary body is separated with a spatula, an evisceration spoon inserted, and 
the intraocular contents separated and removed in loto. Using a blunt nasal specu- 
lum, hemorrhage is thoroughly controlled with compresses soaked in adrenalin, or 
by the application of a heated probe, mosquito forceps, or the application of a dull 
cautery to bleeding points. Hemorrhage must be completely controlled. The 
endothelium on Descemet’s membrane is wiped off with a gauze applicator, and 
the scleral shell is freely irrigated, dried, and swabbed with 1 per cent iodine, 
neutralized after one minute with 5 per cent cocaine, and again irrigated with 
saline or boric acid solution. With Carter's introducer, a gold or lead-free glas s 
ball (using one IS mm. in diameter but sometimes one smaller or even slightly 
larger) is inserted- Further estimation, for size with easy sclera! coaptation, tis 

i O'Connor. Arch. Ophih- 3. 131, February, 1930. 

* Trans Am. Ophth.. Soc , p. 2T2, 1*41. 

* Digest of Ophth. and Otolaryngol., p. $21. September, 1940. 
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made. A 1-1, 1G or 20 mm. hollow sphere may be preferable, but in removal of the 
Fpherc one must avoid inflicting undue trauma and making traction on the optic 
nerve. The sphere should not fill the sclera too tightly and thereby place tension 
on the sutures. If it is too small it will fail to aid in the control of postoperative 
oozing within the sclera; nevertheless a slightly too small sphere is preferable to 
one that is too large. Temporary sutures are placed in the exact ends of the scleral 
incision for lateral traction by the assistant, in order to secure perfect coaptation 
of the scleral margins. I'me white silk interrupted sutures, usually about six in 
nuxiilier, arc mattressed through the sclera. The conjunctiva is closed with black 
in i*tod silk, w Inch is removed after a week A gauze-cotton compress pad is pressed 
over the eye with elastoplast and left in place for three days It is again applied 
after each dreeing. 

OPTICO-CILIARY NEURECTOMY 

This is a procedure occasionally carried out in the instance of a painful 
eye wherein enuclcatiou cannot he clone. In general, it lias but few indica- 
tions. A patient is certainly more comfortable following it. The operation 
should he done under gas and ether anesthesia whenever possible though 
it can be done with retrobulbar injections. A small conjuneti\al incision 
is made through the conjunctiva and Tenon’s capsule, in the upper outer 
quadrant of the superior cul-de-sac, between the upper edge of the external 
rectus and the lateral edge of the superior rectus, or through a similar 
incision in the inner nasal quadrant between the inner edge of the superior 
rectus and the tipper edge of the internal rectus. While sectioning of the 
optic nerve itself may be more readily carried out through the nasal quad- 
rant, the complete sectioning of the nerves from the ciliary ganglion is more 
likely if the neurectomy is done through the superior external quadrant 
Knuclcntion scissors are passed through this opening downward and inward 
until the optic nerve can he felt as a cord. The scissors are then partly 
withdrawn, opened, advanced, and the optic nerve cut with the other 
tissues lying within the muscle cone. The scissors arc to be immediately 
withdrawn and the eyeball held against the apex of the orbit, through the 
closed lid, as a tampon to control the sharp lircmorrhagc w liich results The 
conjunctival wound need not be closed unless the hemorrhage does not 
cease immediately. A binocular pressure dressing must be applied, in such 
instances, for twenty-four hours to prevent continued bleeding. The orbit 
and nil of the contiguous tissues will become infiltrated with blood unless 
the hemorrhage can be well controlled. 

DELAYED IMPLANTATIONS INTO TENON’S CAPSULE 

In many instances simple enucleations have been done because it was 
necessary. In such instances the patient must wear a very large ocular 
prosthesis, the lower lid becomes relaxed, the inferior cul-de-sac becomes 
increasingly shallow and ptosis of the upper lid will occur. In addition, 
there is tisuallv considerable atrophy of the retrotarsal tissues of the upper 
lid. * . 

The appearance of many of these individuals can be improved to a 
decided degree by a delayed implant into Tenon’s capsule. Under general 
anesthesia, the conjunctiva is opened in a horizontal manner and carefully 
freed from the underlying fascia, well into the inferior and superior cul-de- 
sacs and into both eanthal angles. The compact mass of Tenon’s capsule, 
in the apex of the orbit, is grasped with a forceps and lifted forward. The 
capsule can readily be opened with blunt scissors or with a hieraostat, 
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though occasionally sharp dissection is necessary to start this. This opening 
can be stretched by carefully spreading the jaws of the scissors or of the 
hiemostat; at the same time the capsule is lifted, more and more, until it 
appears approximately the same as a capsule at the time of an uneventful 
fresh enucleation. The operator must be careful not to tear it. A ring of 
several fixation forceps is placed on the opening of the capsule and the 
implant introduced. The size of an implant will be from 2 to 4 mm. smaller 
than that which would have been possible had an implant been used at the 
time of the enucleation. Tire capsule is closed with a purse string catgut 
suture of 3-0 ten-day chromic, and the conjunctiva closed over it in a hori- 
zontal manner with interrupted black silk sutures. 



Fio. 101 —A. ptosis #nd ectropion in an old enucleation: B. after the implant into Tenon's 
rapvule. and Ev erbu^eh rtosis operation, and a Thiersch praft reconstruction of the inferior 
cul-de^ac. 

In many of these cases the inferior cul-de-sac will be so shallow after 
such a delayed implant that a skin graft reconstruction of the cul-de-sac 
will be necessary. The same thing applies to the accompanying ptosis in 
such instances. An Everbusch or Blaskovics ptosis operation will be needed 
to correct this. Figure 101, A and B , illustrates such a case, including the 
delayed implant. (The enucleation had been done as a young child.) In 
B, the patient is wearing her ocular prosthesis. In this case the ptosis 
operation was done before the cul-de-sac was reconstructed. In general, a 
reverse order in the stages for the correction of this operation would be 
somewhat more logical. 





CHAPTER V 


COMPLETE SYMBLEPHARON. THE CORRECTION OF A 
GENERALLY CONTRACTED SOCKET 

The surgical correction of a generally contracted socket is now to be 
considered. In the sub-section on Surgery of the Lids, further consideration 
is given to this subject, in that conjunctival surgery as it applies to incom- 
plete symblepharon and to cul-de-sac restorations, is included under lid 
surgery. 

Complete symblepharon is to be differentiated from a contracted socket 
on more or less academic principles. Complete symblepharon is undoubt- 
edly a condition in which the epidermal surfaces of the lids are normal but 
the lids themselves are in blepharophimosis or each in a state of entropion 
through the loss of their inner conjunctival surface. Because the more or 
less complete loss of the orbital socket (fundus of the orbit) must accompany 
the condition, the term "complete symblepharon’' is becoming unnecessary. 

The basic technique of Morax should be discussed here as he applied it 
in bis discussion of complete symblepharon. Therefore, symblepharon is 
being considered as a lid and cul-de-sac deformity essentially, and not the 
consideration of contracted socket. It was thought wise, however, to refer 
to that section on cul-de-sac and symblepharon corrections in considering 
any individual problem. 



PEDICLE FLAP CORRECTION 

If the essential soft tissues are still present (conjunctiva and skin) in the 
upper and the lower lids, a plastic correction can be done utilizing pedicle 
flaps and even cartilage. Figures 102 and 103 show such an instance 
wherein the plastic correction was inspired by Morax’s technique for total 
symblepharon (Fig. 104). Figure 105 is another such example. In this 
case severe injury had occurred to the left eye socket and to the region of 
the frontal sinuses. Gillies’ notes relative to this case 1 are given below. 

It is difficult to conceive how the upper lid had become adherent at such a low 
level. A considerable portion of the lower bd edge was still present, concealed in a 
pocket beneath the upper lid. An incision was made for raising the upper lid, and 

* PJasttc Surgery of the Face, Oxford Medical Publications, t>. 3IC. 
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Fig. 106.— Cartilage graft utilization: A. and B, graft embedded at the outer eanthua; 
C and D, cartilage in place with pedicle Bap to cover the graft, and E, completed suture bne. 
(Courtesy of Oxford Medical Publications ) 


cast from the impression. By painstaking and careful filing, the mold was 
slowly shaped to fit accurately over the defect. Two short posts were 
retained at the nasal and temporal ends. The hair lines were built up with 
very fine copper wire, cut to match the length of the opposite lashes. These 
lashes were applied with solder of a very fine quality. A prosthesis to 
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match the natural eye was placed in the posterior shell of the mold, and 
held in place by small projections similar to the prongs used in mounting 
jewels. The entire mold was rubbed with fine sandpaper until it was per- 
fectly smooth. It was then painted with oil paints by a competent artist 
to match absolutely the normal coloring of the face. The last coat was a 
very thin film of dull shellac, making the mold waterproof. The surgeon 
must supervise this part of the work carefully so that the purpose of the 
prosthesis will not be ruined by poor coloring. The work on the mold up 
to this point may l>e done by any person who has average skill in the casting 
of appliances, but the person selected for the painting of the mold should 
be in every sense of the word an artist. As soon as the appliance is com- 
pleted it is mounted upon a heavy horn or shell spectacle frame, at the 
bridge, and on the temple just posterior to the hinge. The two small posts 
retained on the mold are used for this. The bridge of the frame can be 
recessed with a square, pit-like, depression to fit the post, and two small 
screws u-'ed to hold it firmly against a small metal plate set in the recess. 



ADC 
I'm. lor.— . 1 . tlie original detect: B. prosthesis: and C, patient before completion of the 
prosthesis by pam tin?. (Courtesy of P Blakiston’s Pon & Co ) 


The external post is mounted upon the temple in a similar manner A 
capable optician may be allowed to carry out this part of the process. As 
soon as the frame and the appliance is mounted it must fit the patient 
snugly, covering accurately the defect. The pressure with w hich the frame 
fits on the face may be controlled by the cur\ es of the temples passing 
behind the ears or around the occiput. A piano lens can be placed in the 
frame over the prosthesis and a correcting lens, if required, o\ er the remain- 
ing eve. If the prosthesis has been well and carefully made it should be 
quite inconspicuous. Utilization of this procedure is im aluable when 
indicated, and should give great satisfaction to the patient as well as to 
the ophthalmologist. 

The restoration of an orbital socket is one of the most difficult tasks the 
ophthalmic surgeon has to perform. Many different \ arieties of the deform- 
ity will present themselves for correction. Contracted sockets with inade- 
quate superior and inferior cul-de-sacs will be the most common. Generally 
contracted sockets filled with scar tissue and unhealthy discharging granu- 
lations will be found following traumatic enucleations Irom battle wounds, 
industrial accidents, knife fights, and following an enucleation because of 
severe panophthalmitis. Following an orbital evisceration the operator 
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will find a socket 'with stiff adherent scar tissue, painful, conspicuous and 
wholly incapable of retaining an artificial eye. A mildly contracted socket 
due to a single band of scar tissue in the superior fornix is the simplest 
deformity one has to deal with, the cure being the excision of the band of 
scar tissue and a subsequent suturing of the remainder of the conjunctiva 
in the cul-de-sac. 

Occasionally in reconstructing the lids for some cicatricial defect, and 
with a socket partly contracted, after the lid incision is made for the recep- 
tion of graft or a flap, release of the socket contraction is obtained by under- 
mining these incisions. As the tissues remaining are displaced, either 
inferiorly or superiorly, denuded areas are formed which can be covered by 
small pedicle flaps. Figure 10S shows the use of a single pedicle flap, which 
when taken from the temporal region, can be moved into the socket (either 
directly through a divided external canthus or through a tunneled external 
canthal commissure). The initial incision made must be at the level of a 
line drawn through the two canthi. This is well widened by extensive 
undermining and the upward and downward displacement of the remaining 
conjunctiva, until sufficient release of the adherent tissues has been obtained 
to bring the lid margins into eas\ apposition, and until the socket will retain 
a mold of dental compound about 20 mm. in thickness. 30 to 3-5 mm. in 
length, and 20 to 25 mm. in height, without spreading the palpebral fissure. 

As the remaining conjunctiva is undermined it is readily moved from the 
posterior wall of the fundus of the socket into the inferior and superior 
fornices, thus leaving a defect presenting immediately at the palpebral 
fissure for the reception of a graft. Occasionally, in contracted sockets, it 
seems wiser to utilize the conjunctiva remaining as a covering for the 
fundus of the orbit and to restore the lining of the lids with the graft instead. 
This applies whenever, in addition to the contracted socket, there is a 
tendency to entropion of the lid margin. In such instances the incision 
must start immediately posterior to the line of lashes and the conjunctiva 
remaining moved upward and backward, the reverse from that otherwise 
done. In such cases, where pedicle flap cannot be used, the remaining 
surgery must be by free skin grafts. The size of this is easily gauged and 
readily covered by the flap through the external commissure. If the wound 
is narrow, a simple division of the external canthus with the passage of the 
pedicle through it will be satisfactory. The base of the pedicle flap should 
be someu hat below the level of the canthus. I f a rather broad flap is neces- 
sary it is better to tunnel the external commissure and pass the flap through 
this dissection. Eight days after the operation the pedicle may be resected. 
An ordinary tarsorrhaphy at the outer canthus will be sufficient to restore 
this to its previous normal condition. If the commissure has been tunneled, 
this latter will not be necessary. As the trimmed and thinned-out head of 
the pedicle flap is moved into the socket it must be carefully stroked into 
its proper position with a blunt instrument and then covered with the pre- 
pared mold. Frequently no sutures will be necessary, and if they are neces- 
sary they can be mattressed through the depths of the eul-de-sac. As soon 
as the mold is fitted into the socket, over the smooth-lying graft portion of 
the flap, the lid margins may be closed with a series of temporary inter- 
marginal sutures. 

A pedicle flap from the neck also can be used for this same operation 
without causing the additional facial scar of a temporal graft. When such 
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n cervical flap i-> u-ed, tlu* surgeon must Ik* careful to make an accurate 
pattern of the wound defect to Ik* corrected, because, with the acute angle 
necessarily prepent Ik* tween the course of the pedicle of this flap and the 
correcting head, difficulties will arise unless the correcting portion be 
accurately measured. As the flap is lieing lifted, its correcting head should 
lie at a 43 degree angle from the central line of the pedicle, facing away from 
the line of the Wlv dow award and j Jointing toward the shoulder. The head 
of this cervical flap is placed the Mine ns dc M *rrflt«l before. 




Pic. ids.— P p-Sirlo Dip inlo itu* fundus of tfio sorltt throwth n dnuln! or a tunneled external 
cunt lint fntnmieMirr. 


It is well to repeat a few points in closing this section on orbital repairs 
and socket reconstructions by means of pedicle flaps. The first is that of 
the selection of ca**cs. A pedicle flap repair should never be attempted in 
tin* absence of conjunctical fomiccs, that is, the petlicle flap is best adapted 
for those socket repairs in which the immediate posterior wall or fundus of 
the socket alone is absent. The width of the dissection wound to be filled 
in will decide whether or not it is necessary to tunnel the external com- 
missure, or incise it for the passage of the petlicle of the flap. The amount 
of lid repair necessary in the case will assist the surgeon in his choice of the 
field from w Jiich the flap is to Ik* lifted, upper lid, forehead, temporal portion 
of the face, or from the neck, this being the order of flaps to he used depend- 
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ing upon the degree of contraction. Small defects of the lids may be cor- 
rected at the same time the socket is reconstructed. In the dissection for 
the reception of the flap it is necessary to remove all scar tissue, to displace 
the elevated conjunctiva toward the lid margins and into the depths of the 
fomices, even to hold it there by mattress sutures; and to obtain, if 
possible, exposure of several bony areas for adhesions to develop between 
the margins of the pedicle flap at its correcting head and the exposed, incised 
periosteum. 

FREE SKIN GRAFT CORRECTION 

Verhoeff, Zentmayer, May, Gillies, Wheeler, and others, have presented 
various modifications of an epidermic graft wrapped over a mold of some 
sort and placed into the socket after all scar tissue has been excised and 
released. Some of these surgeons have used gutta-percha molds, others 
hard rubber and wax molds, and others metal molds. Verhoeff first used a 
glass sphere. In all of the various methods presented , three points remained 
constant : the mold was made, selected, or shaped to fit the socket; the graft 
was cut from the arm or thigh, wrapped over the mold raw surface outer- 
most; and third, it was then sutured or buried into position. Through the 
work of these eminent men a technique has gradually evolved itself for this 
operation which has given most satisfactory results in the hands of many 
other surgeons. Wheeler has almost standardized the operation. 

A brief resume of its salient points is as follows: first, wide excision of all 
the scar tissue causing the contraction, with conservation of all deep fascia 
and fat remaining in the socket if it is not impregnated with scar. Careful 
parallel dissections should then be made along the under surface of the lids 
to avoid thick and clumsy lids, retaining nothing in the lids proper except 
the tarsal plates, and the orbicularis muscle. 

The author feels that all intact conjunctiva present should be spared. 
Many operators do not agree with this but resect all conjunctiva present 
since they belie\ e that the combination of conjunctiva and epithelium is not 
satisfactory. 1 There seems from personal experience to be no good reason 
for this contention. Naturally conjunctiva converted by cicatrices to a 
dry hard nodular mass should be removed. 

If the conjuncth-a still intact on the posterior surfaces of the lids is thus 
dissected it triJJ more from the lids to the fundus of the orbit J earing the 
bared raw surfaces of the lids for grafting. The graft will “take” on these 
regions much better than from the surface of the mass of retained orbital 
fat and capsule, no matter how healthy this may be. It is for this reason 
that the recommendation is made to start the dissection on the lid margins 
—not in the cul-de-sacs, nor over the mass of remaining orbital fat and 
collapsed capsule. 

The dissection must be continued, at the outer commissure behind the 
sldn beyond the plane of the cantbus down to the periosteum, in the lower 
cul-de-sac to the level of the bony orbit, with exposure and incision of the 
periosteum , and at the inner canthus, a continuation of the incision posterior 
to the plane of the normal caruncle and to the junction of the suture line 

• The complaint ol dryness in a reconstructed socket (whether ol epithelium wholly or of 
a combination of conjunctiva and epithelium) can be ameliorated deddedly by a small amount 
of an ointment of lanolin and glycerin with an inert gtnn ns arada, sufficient to male it smooth, 
dispensed in a collapsible tube; this should be applied lightly to the tori and side surfaces of 
the artificial ere. 
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of the nas.il spine t»f the maxilla and the lacrimal hone. In the superior 
cul-de-sae, the incision is to be made anterior to the orbital fascia, at the 
level of the rim of the roof of the orbit, and should save, if possible, the 
leva tor palpcbnc siipcrioris. If the surgeon is in doubt ns to tire possibility 
of introducing a mold of satisfactory size, it is quite permissible and wise to 
inci*e the outer ennthus for any distance necessary. Mattress sutures can 
lie introduced before the mold and graft are inserted; the suture loop being 
held to the side during this procedure, and after the graft is in place, they 
may be tied through buttons or small perforated rubber plates. This 
temporary eonthotomy will frequently be the means of a most satisfactory 
result. The operator should be sure that it is properly closed with adequate 
Mitun>, » hich is n very simple thing to do. If the incision is made too high 
into the superior cul-de-sac, ptosis will result from sectioning tlie levator 
palpebne and because the ocular prosthesis alone cannot support the lid. 
In so far as the incision is concerned in the lower lid, "down to the rim of the 
bony orbit,” one does not exjwct that the reconstructed inferior cul-de-sac 
will retain this depth. A deep cul-de-sae is maintained, however, by the 
buried sheet of cicatrix extending from the periosteal rim of the orbit to 
the most dependent jxirtion of the reconst rncted inferior fornix. The dis- 
section inferiorl.v, therefore, is to go straight down to the orbit, w hi)e superi- 
orly it is to go up ami backwards; the superior bony rim of the orbit should 
not be touched. 

The mold should be made very carefully. The dental stent (or wax), 
first sterilized in n solution of mercury bichloride, is washed and broken 
to an approximate size, while cold atid haul. It is then softened to a semi- 
fluid state in hot sterile water and an approximate amount forced into the 
dissection. This is to gauge— not the shape of the socket, but the amount 
of wax necessary in the case. The wax is then removed, again washed and 
softened in hot water, anil molded into a biconvex flat, Icns-slmpcd disk, 
between the palms of the hands. Its posterior surface, while still soft, is 
changed to a slightly flattened, even concave curve, and the anterior sur- 
face to an increased convexity. The mold is hardened with cold water, 
again fitted to the dissection for size, trimmed with a sharp scalpel if it is 
over size, ami then permitted to remain in the dissected socket to complete 
luemostasis, w Idle the graft is being cut. The lids should just approximate 
nicely with the mold in the socket. If a canthotomy has been done the 
mold can be introduced and withdrawn much more readily. The next step 
is to introduce two mattress sutures, each 4 mm, from the lower lid through 
the lid margin across the palpebral fissure into the upper lid, again through 
the lid margin, the point of exit being 3 to 4 nun. above the line of lashes. 
These are to be ticsl, later, over tiny pearl buttons, through perforated flat 
rubber plates, or over tiny rolls of moistened gauze. The loops of these 
sutures ns they cross the palpebral fissure can be moved medially and 
laterally, while the mold and the graft arc being introduced, so that they 
will not interfere with this part of the operation. 

The graft should be cut with a graft razor from the inner aspect of the 
thigh. The skin of the thigh is first prepared with soap and water, then 
painted with iodine (or picric acid), and then cleansed with alcohol. Just 
before the graft is cut, the skin is anointed very lightly with sterile warm 
melted vaseline. The area from which the graft is to be cut is then held 
taut between two sterile wooden tongue blades. Figure 109, A, shows 
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such a graft being cut with razor in proper position and with the skin held 
taut by tongue blades. The operator holds the lower of these two, dose to 
the skin, while an assistant holds the upper. Great assistance can be 
obtained in cutting the graft in individuals with thick fat thighs, by having 
the patient’s leg elevated from the table; the operator himself sitting upon 
the edge of the table and the patient’s thigh brought down across his thigh, 
thus flattening all of the tissues of the thigh. If the graft is to be cut from 
the inner aspect of the right thigh it would be held across his right thigh, 
the opposite if the graft is being cut from the left. In children and in rather 
thin individuals, this assistance is not necessary, but in obese individuals 
it is very much needed. The razor edge is placed against the flattened skin 
and a very shallow incision made of the required width into the skin. MTith 



Fjc 109. — .1. Thiersch graft being cut with a rarer. B. graft covered mold being introduted 
into the prepared sochet. 

a rapid to and fro motion to the razor, the graft is cut until one has a piece 
of adequate size. If the razor is dull or the skin not held sufficiently taut, 
the razor wD3 pass into and through the dermis. In such instances one must 
stop, and even suture this unduly deep cut. If sufficient satisfactory graft 
has been properly obtained above this, that can be remo\ ed with scissors, 
and utilized, otherwise it is best to smooth out this entire cut and to start 
afresh. The secret of cutting an Ollier-Thiersch graft lies in a sharp warmed 
razor, the skin held taut, the razor held delicately and lightly, the rapid 
to-and-fro movement to the razor as it is being advanced, and the skin and 
the razor being both lightly covered with melted petrolatum so that the 
graft will slide up evenly upon the surface of the razor blade. After the 
graft has been cut, the region from which it has been removed should be 
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bleeding only from the cut capillary buds. This is sponged dry and covered 
with petrolatum, or paraffin impregnated gauze, an S x S gauze compress 
dressing applied and this held in place with a bandage and adhesive. 



The mold must be completely covered and the graft so arranged that the 
overlapping of the graft presents at the palpebral fissure, making easy the 
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subsequent removal of the mold. The mold must be placed without dis- 
turbing or wrinkling the graft wrapped upon the mold, and with an accur- 
ate contact between the surfaces of the socket and all portions of the graft, 
Figure 109, B, shows this graft-wrapped mold being placed into the socket. 
The sutures mentioned are tied giving a temporary complete tarsorrhaphy 
(Fig. Ill, A, B, and C). Oiled silk is placed over the palpebral fissure, a 
sea sponge upon this, and a pressure bandage applied which will not creep. 
This dressing should not be disturbed before the eighth day, and both eves 
must be included in the figure of 8 bandage. The proper postoperative 
treatment of the patient is the renewal of the dressings, the retention of the 
mold for two weeks, and thereafter the fitting of a matched ocular prosthesis 
for permanent wear. (Fig. 112, A, and A', B and /?'.) 



Fig 112 —.4 and B, before, and A' and B'. after the reconstruction of generally con- 
tracted sockets 

Recently, Pfeiffer 1 presented ear pads cut from { inch thick white felt 
designed to protect the auricle and to distribute the pressure evenly over 
the surrounding surface. According to Pfeiffer’s technique, before the 
dressing is applied (see Fig. 110): 

An intermarguial silk suture is first placed in position to insure complete closure 
of the interpalpebral fissure. A flat 2-inch-square gauze sponge anointed with 
sterile vaseline is placed on the skin of the lids after the upper lid is carefully pulled 
down. In plastic operations rubberized tissue anointed with vaseline is used on the 
sl-in jn place of gauze. Then loose gauze sponges are piled on to raise the level 
above that of the brow. Adhesive plaster strips 1 inch wide and 6 inches long, are 
then placed across the gauze at an angle of 45 degrees with the mid-plane of the face. 
The first is stretched across to anchor the gauze. The second is placed temporally 
in a curved manner to tuckin the gauze and bold it securely. The third is placed on 
the nasal side to hold in the gauze here. Two or three more tapes are lastly placed 
» Am. Jour. Opbth., Ser. 3. 23, 1156, 1940. 
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socket incorporated in the cast on its front surface. A stout piece of mal- 
leable German-silver wire, with squared ends, is inserted into the socket on 
the dental appliance and into the socket of the gutta-percha mold. A 
sufficient curve is then given to this wire so that the mold rests immediately 
over the palpebral fissure of the contracted socket. The degree of back- 
ward pressure desired is obtained by farther curving this wire. The pressure 
should be sufficient to indent constantly, but should not be so great as to 
cause ulceration. From day to day this can be increased and in a short 
time from ten days to two weeks it will lie between the lids well within the 
superficial portion of the socket- Further necessary adjustments are made 



Fig. 113 — A, socVet reconstruction by pressure atrophy shows the appliance being worn 
B, the appliance ensemble: C and D. before and after the correction. 

until the mold is behind the lids. From then on it is increased in size by 
adding successive layers of gutta-percha as the occasion demand*. After 
the mold is within the socket, no further increase in size is necessary, and 
it is retained in this position until the operator is certain that the excava- 
tion achieved will remain. This can be readily gauged by removing the 
wire and the mold from the socket from time to time and observing it over 
a period from three or four days to ten days. The total length of time 
necessary will be somewhat less than three months. Figure 113 illustrates 
such a case with the appliance being worn and the completed socket 
obtained. The upper right of tbe four pictures is the ensemble of a similar 
mold used for another case wherein the total plate was needed for thinning 
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out a thick scar impregnated immobile upper lid. Figure 114, .4, B, and 
C, illustrates a similar case which resulted from a mine accident; the socket 
was remolded by pressure atrophy, the lower lid was formed from an 
epithelial-lined pocket made upon the face and by a free skin graft into the 
upper lid from the skin of the left upper lid. The epithelial-lined pocket on 
the face can be seen rather readily in *4, in that it has a plate of dental stent 
in this pocket awaiting its subsequent elevation for the reformation of the 
lower lid; B has a mold of dental stent within the reconstructed socket 
while the patient is waiting for his glass prosthesis. Figure 114, C is a 
drawing to show the formation of this pocket and the manner in which it 
was lifted from the face ns a pedicle flap with the skin of the face on its 
anterior surface and with its correcting head epithelialized upon its posterior 
surface. 



Fig. 114. — A, care with pressure appliance b«m$ worn, epithelial lined pocket on cheek 
for the later reconstruction of the lower I'd: B. completed ease with a mold in the -ocket 
awaitme a Pittelhesu: C. sketch to illustrate the grafts into the upper and lower lids 

In the making of these pressure plates, two rules must be observed, the 
necessity of having thick, smooth edges, and care in making the first model. 
The stent should be very soft, and while it is in this condition, mold it 
directly over the titties which are to receive the subsequent pressure. 
Small probes in the hands of an assistant can hold the tissues fixed Thin 
strips of adhesiv e may al-o be used, and the author used temporary sutures 
in one C3se. After the core of the rough mold has hardened, the model can 
be completed with the aid of an alcohol lamp. By passing the mold mo- 
mentarily through the flame to soften the exterior, and into a basin of iced 
water to harden the exterior, its edges and surfaces may be made entirely 
smooth. A small flat instrument whieh can be heated is used as a modeling 
spatula. A stout scalpel will be necessary as well. It is best to have a 
dentist cast the permanent plate and to rebuild the-e plates, when additions 
to them hav e become necessary. 

The orbital reconstructions which are done following complete orbital 
exenterations are oftentimes a difficult problem. The exigencies, which 
cover the varving degrees in the defect for correction, ha\ e been mentioned. 
Many of these will have defects of the lids accompanying the contracted 
socket. They are, therefore, considered under eul-de-sac repairs. Figure 
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115 is the completion photograph following a socket reconstruction in a 
case wherein an orbital exenteration had been done several years earlier. 
In this patient the lid margins and the line of lashes were retained. The 
end-result is fairly satisfactory, but the lids have no motion whatsoever. 
This unfortunately cannot be corrected. In such instances, it is wise to 
narrow the palpebral fissure as much as is possible by an angle tarsorrhaphy 
at the outer canthus according to the technique of Wheeler. The end-result 
will be more satisfactory to patient as well as to operator. A Wheeler 
tarsorrhaphy may be used to complete the«e ca^. 



Fic 115 —Completed ease after the repair of an exenterated coclet. 

The removal of the stent must be done at times in children under general 
anesthesia. On the tenth to the twelfth day after the operation this should 
be taken out, the socket carefully syringed and cleansed of all exfoliated 
epidermis, and a proper sized silver conformer reintroduced. The per- 
foration in the center of this permits adequate cleansing, and its shape and 
size prevent contraction. Granulations occasionally occur at this time in 
the depths of the socket. These should be snipped off, and their base 
cauterized with 2 per cent silver- As soon as the socket is clean and the 
operative reaction has disappeared wholly, a permanent eye may be ordered ; 
either a shell ej e or a reformed eye depending upon the amount of tissue 
which ■remains within the i wvdvvs of the whit. 

Frequent cleansing is necessary in all epithelial lined sockets to prevent 
the accumulation of desquamatous and exfoliated debris. IF these are 
allowed to collect an unpleasant odor will develop and irritation occur to 
the lid margins. 

The reconstruction of a completely lost socket following exenteration of 
the orbit, wherein the bony cavity was previously lined with Thiersch 
grafts and the remaining portions of the lids placed within the orbit as has 
been previously described may occasionally need a slightly different pro- 
cedure. Goldstein 1 has described a technique for this. After complete 
healing of the eviscerated socket, the adherent lids were freed, and Thiersch 
grafts are placed on the denuded areas on the bone and on the back of the 
lids. The grafts can be held in position by a gauze packing. Three weeks 
later the lids themselves are divided on their margins from the inner to the 


* Arch. Ophth , vol 16. September. 1936. 
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outer canthl, the dissection being carried almost to the bony margins of the 
orbit. This horizontal division of the lids for their entire length gives the 
effect of two uppers and two lowers. Into the sulcus formed by separating 
the two lids a thin mold is placed, covered by a Thiersch graft, and kept 
in position by temporary sutures holding the two parts of the divided lid 
together. Each upper and lower lid were similarly treated. Immobility 
may be obtained by placing packing in the orbit and a compress dressing 
over the lids. The procedure permits the formation of two sulci in which 
the artificial eye rests. The hair lines may be reconstructed according to 
Wheeler's technique {see section on Lids). (The utilization of this principle 
emphasizes the necessity for retaining the lashes if it is at all possible in 
these cases wherein exenteration of the orbit is demanded.) 

In these cases of generally contracted sockets, so many other accom- 
panying defects are frequently present, as well, that the operator must 
exert much ingenuity to achieve satisfactory results in all of them. 



CHAPTER VI 


THE PHYSIOLOGY OK STRABISMUS. SURGERY OF THE 
OCULAR MUSCLES. INSTRUMENTS. ANESTHESIA. 
SURGICAL TECHNIQUE 

THE DEVELOPMENT OF SQUINT AND CERTAIN NON-SURGICAL 
PRINCIPLES CONNECTED WITH ITS CORRECTION 

The term fusion is usually taken to mean a cerebral function with a 
sharply demarcated cortical center, similar to that ascribed to convergence, 
to speech, and so forth. Phylogenetically single binocular vision is not 
a gift ascribed only to the anthropoids. In all mammals the relative number 
of uncrossed fibers is closely proportional to the degree of frontality of the 
two eyes- It is about one-eighth to one-sixteenth of the whole in the horse, 
one-fifth in the rat and in the common opossum, one-fourth in the dog, one- 
third in the cat; reaches a maximum of 50 per cent in the higher primates 
and a low minimum in laterally-eyed forms, but even the rabbit has a high 
percentage of uncrossed fibers. This relationship of crossed to uncrossed 
fibers is the law of Xewton-Muller-Gudden and holds good only for the 
mammals. Outside of that class there is no case of a partial decussation 
of any degree whatsoe\ er. Quoting Walls’ The Vrriebrnle Eye.*' 

The supposed value of partial decussation i« not connected with the necessity for 
cerebral visual lateralization. A few have thought that partial decussation aro^e 
as a derice for preserving, in animals with frontal or partly frontal eyes, the original 
status in which the left brain ssw everything that was to the right of the animal , ond 
the right brain kept watch on the left— the situation which is obtained in a lamprey, 
for example, where there is total decussation and no binocular fields at alt But tins 
naive view presupposes that the ancient invention of total decussation was some- 
how of vital importance in the first place, and still where it rides roughshod over the 
fact that Gudden's Law is inapplicable in lower groups despite the presence in than 
of species with even total frontality. as some deep sea fishes, owls, and dynamically 
chameleons. 

Too often ophthalmologists have considered the area centralis and the 
presence of a fovea as basic for the exquisite central visual acuity of the 
primate made possible by the minimum separable function of the macular 
cones. Briefly the fovea, at its central depression, is designed deliberately 
by nature for magnification of the retinal image which strikes the vitreo- 
retinal boundary and then becomes magnified through the refrncth e index 
of the retinal tissue. Thus when it reaehes the level of the visual cells the 
magnification of the image may be as great as 30 per cent. The for ea is 
remarkably well developed in avian life. This area becomes a pure cone 
island in a duplex sea of unmodified retina. It is equally significant that 
some pure cone animals with extremely good vision, the ground squirrels 
for instance, have nev er produced a fovea simply because their entire retina 
is built as well for acuity as is the macula of man. 

Actually semidecussation of the visual fibers seems to be the result of, 
and the necessity* for, bilateral, unilateral, and contralateral representation 
1 Crsnbrocfe Institute of Srienc*. BuUetia No. 19. 1942. 
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of the visual fibers to permit the concomitant movement of the eye— an 
essential attribute of single binocular vision. These concomitant* move- 
ments, both voluntary as well as reflex, demand semidecussation of the 
fibers. Uniocular and the monocular perimetric field of vision is protected 
and subserved as satisfactorily in mammalian life with total crossing of the 
optic ner\ e fibers. 

With this anatomical fact as a basis it is much more logical to consider 
the development of single binocular \ ision as one of a perfectly conditioned 
reflex. The conditioning of this reflex which gives single binocular vision 
depends upon birth situations, and sensor} and motor attributes. Any one 
or tw o of these may be impaired. The result is shown in the \ arimis types 
of strabismus which can develop, and which are seen. Single binocular 
vision is a reversible process. It can be upset, lost, and regained. Actually 
the presence of diplopia is the proof of a preexisting single binocular \ ision. 

In addition to the semidecussation of the visual fibers there are other 
anatomical structures which must be considered in the de\ elopment of a 
conditioned reflex such as we are now considering single binocular \ ision 
to be. These include the neck muscles, the otoliths, the semicircular can- 
als, proprioceptive reflexes .and impulses from the eye muscles themseK es, 
fixation reflexes from the occipital cortex, the accommodation reflex, and 
last, sources of tonus either not jet discovered or not adequately explained 

Birth and the developmental situation is the next subdix ision for dis- 
cussion. At birth the eye shows a lack of foveal development, and almost 
complete absence of accommodation. The neuro-anatomy is still im- 
mature. Both phases of labyrinthian nystagmus are either absent or \ rry 
slightly developed, and all postural reflexes are masked by cortical inhi- 
bition, The aimless movements of the infant demonstrate this \ ery clearly 
At two weeks of life there are some vergence responses to an electric light 
At six weeks of life the vergences of fixation and refixation are often of 
good range but last for only ax ery few seconds. At eight weeks of life the 
eyes will follow the mm ement of the hand with some prolonged regard of 
objects smaller than the hand. The vergences are now good At sixteen 
weeks of life the infant w ill hold up his head, will inspect his own hand, and 
will reach with his hand toward an object. His vision is approximately 
6/70. At six months of life a prism base up will usually' be resented 
Binocularity of vision, however, is still very easily surrendered. At nine 
months of life the child’s vision is about 6/70. From twelve to fourteen 
months of life the body follows the bead and eyes. The child attempts an 
erect posture. The retinal reflexes are still capable of rapid extension. 
The infant should point to his eyes, to his mouth, to his ears, and so forth 
At two years of life the visual acuity should he at least G/I2. Extreme 
vergences are maintained for minutes at a time. Extreme abduction is 
sustained for only' a second or more. The reflexes are more refined but are 
still easily extinguished. At three years of life the vision should be at least 
6/9, but it suffers easily and greatly from disuse. At four > ears of life the 
vision should be G/G. The reflexes are grounded to a great extent. Disuse, 
however, causes rapid deterioration but not extinction. Re-use results in 
rapid recovery of any loss sustained at or after this age. At five years of 
life the reflexes are assuming an unconditioned fixity but are still capable 
of some loss, for the period of flux does not end till the sixth year of life. 
At this time the reflexes should be unconditionally fixed. 

11 
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The next subdivision in this theory of binocularity as a conditioned 
reflex is the mention of the sensory obstacles and. the sensory situations 
responsible for a part of the life cycle of strabismus. 

Disturbances in illumination as seen in congenital cataracts (we see a 
similar situation developing and causing miners’ nystagmus in adult life), 
the threshold of foveal vision especially in the light adapted eye. errors of 
refraction, anisomeropia, opacities in the media, anatomical and develop- 
mental defects of the retina and the optic nerve. These retinal neural 
obstacles can well be tbe result of birth hemorrhages. Retinal hemorrhages 
in the newborn are a much more common condition than is universally con- 
sidered, present in from 40 to GO per cent of all newborn children. Defective 
proprioceptive senses or sensations are seen in babies, and the sensory 
heteroception which arises as a result of a pure motor obstacle. Such a 
situation could quite likely be the underK ing cause for heteropboria. The 
accommodation convergence relationship here in a developing infant is a 
definite sensory stimulus for binocularity or a sensory obstacle resulting in 
squint. TYhen this accommodation convergence relationship is tip*et either 
because of high hyperopia or differences in hyperopia between the two 
eyes, the patient either accommodates all the way, sees clearly, and has 
diplopia, or he develops squint; or be contents himself with blurred vision 
and has no diplopia. Tbe infant resents diplopia so if be sees two objects 
he immediately starts sensory inhibition, thereby developing strabismus 
and simultaneously losing vision from suppression- 

The motor defects or obstacles include such situations as anatomical 
dissociation, and defects .arising from birth injuries to the globe, faulty 
insertions of the ocular muscles, fibrosis of an ocular muscle, the non- 
development of an ocular muscle as a result of damage to the periaxial meso- 
dermal masses, oxycephaly, minor paralyses of ocular muscles with spon- 
taneous recovery', and transient inflammatory changes in infants. This is a 
condition rather commonly disregarded, in spite of the fact that every oph- 
thalmologist is aware of the high degreeof astigmatism which can develop as 
a result of minor corneal inflammatory changes during the very early years 
of life. The ocular motor fibroses may be the result of aplasia of an ocular 
motor nucleus, organization of blood from a birth injury as seen in non- 
ocular torticollis, and contracture of the antagonist of a muscle imperfectly 
exercised. 

Central nenous system pathology may also be responsible for motor 
defects— such conditions as: involving the nuclei, the pathways, the trunk, 
e\ en the supra-nuclear cortical regions, and neopallium at the second 
frontal gyrus. (Probably all squints with a vertical component are 
based upon a strong motor obstacle.) Other more or less intangible central 
nervous system obstacles include the hyperexcitability of the central 
nervous system as seen in teething, the toxins from measles, and other 
allied diseases of childhood, central nervous system indocility and patho- 
logical degrees of difficulty in the development of any degree or type of 
coordination. Hj^poexcitability of the central nervous system is also a 
probable factor. This is seen so commonly in feebleminded and mentally 
deficient children. In these, disturbances of single binocular vision are a 
very common finding. 

Considering these probabilities just discussed we must now answer the 
following disturbances of the ocular motor apparatus. The first, ambh opia 
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The next subdivision in this theory of binocularity as a conditioned 
reflex is the mention of the sensory obstacles and the sensory situations 
responsible for a part of the life cycle of strabismus. 

Disturbances in illumination as seen in congenital cataracts (we see a 
similar situation developing and causing miners' nystagmus in adult life), 
the threshold of foveal vision especially in the light adapted eye. errors of 
refraction, anbomeropia, opacities in the media, anatomical and develop- 
mental defects of the retina and the optic nerve. These retina! neural 
obstacles can well be the result of birth hemorrhages. Retinal hiemorrhages 
in the newborn are a much more common condition than is universally con- 
sidered, present in from 40 to GO per cent of all newborn children. Defective 
proprioceptive senses or sensations are seen in babies, and the sensory 
heteroception which arises as a result of a pure motor obstacle. Such a 
situation could quite likely be the underhung cause for heterophoria. The 
accommodation convergence relationship here in a developing infant is a 
definite sensory stimulus for binocularity or a sensory obstacle resulting in 
squint. When this accommodation convergence relationship is upset either 
because of higb hyperopia or differences in hyperopia between the two 
eyes, the patient either accommodates all the way, sees clearly, and has 
diplopia, or he develops squint; or he contents himself with blurred vision 
and has no diplopia. The infant resents diplopia so if he sees two objects 
he immediately starts sensory inhibition, thereby developing strabismus 
and simultaneously losing vision from suppression. 

The motor defects or obstacles include such situations as anatomical 
dissociation, and defects arising from birth injuries to the globe, faulty 
insertions of the ocular muscles, fibrosis of an ocular muscle, the non- 
development of an ocular muscle as a result of damage to the periaxial meso- 
dermal masses, oxycephaly, minor paralyses of ocular muscles with spon- 
taneous recovery, and transient inflammatoiy changes in infants. This is a 
condition rather commonly disregarded, in spite of the fact that even- oph- 
thalmologist is aware of the high degree of astigmatism which can develop as 
a result of minor corneal inflammatory changes during the very early years 
of life. The ocular motor fibroses may be the result of aplasia of an ocular 
motor nucleus, organization of blood from a birth injury as seen in non- 
ocular torticollis, and contracture of the antagonist of a muscle imperfectly 
exercised. 

Central nen'ous system pathology may also be responsible for motor 
defects— such conditions as: inxolving the nudei.the pathways, the trunk, 
even the supra-nuclear cortical regions, and neopallium at the second 
frontal gyrus- (Probably all squints with a vertical component are 
based upon a strong motor obstacle.) Other more or less intangible central 
nervous system obstacles include the hyperexdtability of the central 
nen'ous system as seen in teething, the toxins from meades, and other 
allied diseases of childhood, central nervous system indocility and patho- 
logical degrees of difficulty in the development of any degree or type of 
coordination. Hypoexcitability of the central nervous system is also a 
probable factor. This is seen so commonly in feebleminded and mentally 
deficient children. In these, disturbances of single binocular vision are a 
very common finding. 

Considering these probabilities just discussed we must now answer the 
following disturbances of the ocular motor apparatus. The first, amblyopia 
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without squint; and, second, its homologue, bilateral normal single vision 
without stereoscopic vision. The third, strabismus of all types, accommo- 
dative, non-accommodative, strabismus with a vertical component, and 
alternating strabismus. The fourth is congenita] nystagmus in situations 
wherein .the pathology does not lie in the neuroretinal structures ns seen 
with albinism. 

Before presenting the life cycle of these various types of squints some of 
the fusion fallacies which are quite manifest can he noted here. 

In so-called accommodative squint (and this is n true pathological con- 
dition, though without a surgical side to its therapy), the vision is not as 
badly impaired as in non-aceommodati\ e squint. Abnormal retinal cor- 
respondence (which exists when the difference between the objective and the 
subjective angles is at least five degrees) is always less. The eyes are 
straight with glasses on in over 90 per cent of the cases, and a weak binoc- 
ularity is seldom if ever improved. Also an inadequate degree of this is 
always present. Surgery, when carried out in these cases, usually results 
in a secondary condition far worse than that present primarily. 

Some of the fusion fallacies which appear in non-accommodative squint 
follow'. Few, if any, of these cases are relieved by glasses, though many arc 
improved by even 2o per cent in the amount of the squint present. Seventy - 
five per cent of these cases must have surgery. The greater the degree of 
amblyopia the greater the necessity for surgery. The higher the refracth e 
error the less necessary is surgery going to be in many instances The 
squint, however, has its highest incidence in hyperopia of the moderate 
degrees of severity. Hyperopia below 1 .5 diopters, and above 4.5 diopters 
is a rare finding; furthermore, convergent squint and myopia, together, arc 
not too uncommon. Abnormal retinal correspondence is present in almost 
100 per cent of the eases. As an average, the objective angle is many times 
greater than is the subjective angle of the squint. The so-called fusion 
amplitude is even low er in degree than in the accommodative t vpe Alter- 
nation develops in these children from monocular occlusion. Orthoptics is 
of no value whatsoever if abnormal retinal correspondence is present or if 
subnormal vision is present and cannot be corrected. Fusion irnprmcs 
spontaneously after surgery, frequently to a marked degree. Orthoptics 
are not uncommonly contraindicated in these cases, and when used may 
even make the patient worse in his degree and type of squint. 

The following charts are plotted as a balance of sensory and motor 
obstacles as if one were illustrating, b\ diagram, the resultants of forces. 

In the presentation of these charts I am indebted to Adler 1 and to 
Chavasse 5 for their stimulating discussions in the development of squint 
and the physiology basically at fault in the ocular life cj cle of the squinter. 

Figure 116 illustrates the factors connected with the development of 
ordinary non-accommodative concomitant squint and of possibilities which 
can occur as offshoots. Chart 2 illustrates amblyopia w ith hut minimum 
squint, also the opposite as well, the accommodative form of squint which 
responds to the correction of the accommodation convergent relationships. 
Chart 3 with its high degree of motor obstacles of various types should 
illustrate the more unusual and bizarre forms of the ocular motor dis- 
turbances. 

1 Adler, F. II s Personal communication, 1943. 

t Chavasse: Worth’s Squint, 7th ed , Philadelphia. The IllaVtston Company. 1939. 



KH 


SURGERY OF THE OCULAR MUSCLES 


Won-surgical Treatment — The non-surgical treatment of squint is properly 
presented here. In considering this there are two major factors of out- 
standing importance: the first is the suppression of the macular images, the 
second is the matter of abnormal retinal correspondence or anomalous 
projection, which is the terra used by Yerhoeff. and which is to lx* uni- 
versally adopted as most in accordance with the conception connected 
with disparate retinal projection. 

Suppression of macular images is an innate function of the vimj.iI mechan- 
ism and can always be done normally without any difficult} . In squint 
the faculty of suppression is developed simply by the constant u-e of 
suppression. 1 When a macular image is suppressed amblyopia develops 
thereafter. It is to be noted however, that suppression can and docs exist 
without amblyopia. The alternate suppression of so-called alternating 
strabismus without amblyopia is very well known. So al>o is the suppression 
without amblyopia as a common finding in alternating diverging strabismus 
and in some of the lesser degrees of monocular di\ ergent strabismus. 
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Fig 11(5.— Charts of "life ejclcs' 1 o( the development of oculomotor defects. 


According to Travers, the amble opia of the squinting eve has in general 
the following characteristics. They are detailed because they must be 
corrected in the treatment of amblyopia- As W orth first said, “This is the 
first line of offense in any case of convergent strabismus.” (1) A scotoma 
in a deviating eve dearly functional in type may be demonstrated in ca?cs 
of concomitant squint. (2) This scotoma, which is probably caused by 
suppression, is in the same visual direction as the fixing macula. (3) When 
the vision of the two eyes is equally good, or nearly so the scotoma may lie 
demonstrated in whatever eye happens to be squinting. It ceases to exist 

> Id this discussion of the non-^urpcal treatment of concomitant strabismus the author has 
drawn Iredy upon the Gifford Edmond* Trite %n OjAJf elmolorj for IBS’? by T-Ab Travers as 
printed and published for The BnluJ, Journal cf OphlkalnoSox/. Indebtedness t» adaiowb 
edged herewith to this work. 
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\\ hen the eye holds, the attention. It is a rather clear demonstration of its 
functional characteristics. (4) A second scotoma over the squinting 
macula may he demonstrated in some cases. It is possibly an early stage 
in the <le\ elopment of amblyopia following suppression* (3) The first 
scotoma mentioned may vary in size from about 2 degrees to about 30 
degrees in diameter. In many cases it involves the macula. Evans has 
shown that these may be central, paracentral, and crecocentral in character. 

In general, from the time that occlusion is begun until the effort is made 
to straighten the equal, and now freely alternating eyes with a trial by 
glasses or through surgery, one eye should never be unocel tided except for 
testing. (See Fig. 117.) Any occlusion short of total occlusion is permis- 
sible only in certain rather uncommon cases of accommodations! conver- 
gence as («) the eyes are straight with glasses, or (6) the pritnarj de\ iation 



Fig. 117 —Monocular ‘•quint. O S with torticollis; with a satisfactory occluder hcirut worn 
Occluders which are attached to the lens by ft suction cup arc not satisfactor> 

without glasses is pronounced. A third is also occasionally seen, that is 
deviation which is present only with glasses. It is not only a situation 
connected with myopia, but is also, not uncommonly, seen in high hyper- 
opia and hyperopic astigmatism, especially when of a marked difference 
in degree between the two eyes. By such occlusion the usually squinting 
eye can be trained to mastery, and glasses can either be dispensed with or 
made weaker without precipitating the squint. In young children, occlu- 
sion is so important that one or the other eye should lie effectively occluded 
by strapping on a patch even when the glasses are removed for the night. 
It is important to impress upon the parents or the nurse of the patient that 
occlusion continues until the formerly strabotic eye continues to fix, and 
that eye behind the occluder does not squint when the occluder is removed. 
If this* continues for more than a few hours, either with or without glasses, 
if they are used, it is a simple matter to transfer the occluder to the formerly 
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Non-surgical Treatment.— The non-surgical treatment of squint is properly 
presented here. In considering this there are two major factors of out- 
standing importance: the first is the suppression of the macular images, the 
second is the matter of abnormal retinal correspondence or anomalous 
projection, which is the tenn used by Verhoeff, and which is to lie uni- 
versally adopted as most in accordance with the conception connected 
with disparate retinal projection. 

Suppression of macular images is an innate function of the visual mechan- 
ism and can always be done normally without any difficulty. In squint 
the faculty of suppression is developed simply by the constant use of 
suppression. 1 When a macular image is suppressed amblyopia develops 
thereafter. It is to be noted however, that suppression can and docs exist 
without amblyopia. The alternate suppression of so-called alternating 
strabismus without amblyopia is very well known So also is the suppression 
without amblyopia as a common finding in alternating dh erging strabismus 
and in some of the lesser degrees of monocular divergent strabismus. 
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Fiq 1IG — Charts of "life cycles” of the development of oculomotor defects 


According to Travers, the amblyopia of the squinting eye has in general 
the following characteristics. They are detailed because they must lie 
corrected in the treatment of amblyopia. As Worth first said, “This is the 
first line of offense in any case of convergent strabismus.” (1) A scotoma 
in a deviating eye clearly functional in type may be demonstrated in ca^cs 
of concomitant squint- (2) This scotoma, which is prohahly caused by 
suppression, is in the same visual direction as the fixing macula. (3) When 
the vision of the two eyes is equally good, or nearly so the scotoma may be 
demonstrated in whatexer eye happens to be squinting. It eeares to exist 

» In thw discussion of the non-surgical treatment of concomitant at rat i-nni* the author has 
drawn freely upon the Gifford Edmonds Prise in Ophlhrdmoloyj jor }'j3>; hi T . Ab Travers as 
printed and published for The British Journal of Ophlhalmofovy. Indebtedness is acknowl- 
edged herewith to this work. 
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■\\ljen the eye holds the attention. It is a rather clear demonstration of its 
functional characteristics. (4) A second scotoma over the squinting 
macula may he demonstrated in some cases. It is possibly an early stage 
in the development of amblyopia following suppression. (5) The first 
scotoma mentioned may vary in size from about 2 degrees to about 30 
degrees in diameter. In many cases it involves the macula. Evans has 
shown that these may be central, paracentral, and cwcocentral in character. 

In general, from the time that occlusion is begun until the effort is made 
to straighten the equal, and now freely alternating eyes with a trial hv 
glasses or through surgery, one eye should never be unoccluded except for 
testing. (See Fig. 117.) Any occlusion short of total occlusion is permis- 
sible only in certain rather uncommon cases of accommodational conver- 
gence as (a) the eyes are straight with glasses, or (b) the primary deviation 



Fi«. 117 — Monocular O S with torticollis; with a satisfactory ocrluder heins worn 

Occluders winch are attached to the lens by a suction cuji nrc not satisfactory 

without glasses is pronounced. A third is also occasionally seen, that is 
deviation which is present only with glasses. It is not only a situation 
connected with myopia, but is also, not uncommonly, seen in high hyper- 
opia and hyperopic astigmatism, especially when of a marked dilference 
in degree between the two eyes. By such occlusion the usually squinting 
eye can be trained to mastery, and glasses can either be dispensed with or 
made weaker without precipitating the squint. In young children, occlu- 
sion is so important that one or the other eye should be effectively occluded 
by strapping on a patch even when the glasses are removed for the night. 
It is important to impress upon the parents or the nurse of the patient that 
occlusion continues until the formerly strabotic eye continues to fix, anil 
that eye behind the occluder does not squint when the occluder is removed. 
If this continues for more than a few hours, either with or without glasses, 
if they are used, it is a simple matter to transfer the occluder to the formerly 
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strabotic eye and thus develop the essential alternation which is the basis 
for subsequent treatment. 

Abnormal retinal correspondence or anomalous projection is de\ eloped 
by the patient maintaining a constantly high level of attention on the 
two unlike macular scenes so as to keep one separated from the other and 
to project each approximately to its true position. The direct means of 
attacking anomalous projection is that of centering attention on the con- 
flicting fields. Conversely, the direct means of attacking amblyopia is 
that of centering attention on the previously neglected direction. It is 
rather interesting because the divided attention between the two con- 
flicting fields is influential in its genesis. Anomalous projection of recent 
origin will show many interesting vagaries and asymmetries, for instance a 
pair of unlike picture* will be perceived as widely separated when placed 
in front of each et e, while fusible pictures may not only be fused but even 
seen stereoscopically. Anomalous projection of long duration, however, 
shows by the stereoscope that a high attention level has spread to a great 
distance from the macula. In general, and this has been borne out clin- 
ically, too much work with abnormal correspondence may result in settling 
the abnormal relationship more firmly in the patient's mind. It encour- 
ages an analytical, attentive mental attitude, whereas normal correspon- 
dence is best regained by relaxing mental vigilance to give the innate 
nervous mechanism a chance. This is undoubtedly the reason why there is 
so much spontaneous projection and improvement after early surgery as 
Gibson 1 said, “A demonstration of orthoptics in its truest sense." The 
readjustment of the anterior posterior axis of the formerly strabotic eye is 
an ideal means of breaking up the former disparate projection. 

Actually, one macula corresponds with some eccentric point in the op- 
posite eye. and as this matter of corresponding retinal points is a ret ersible 
process, a new false macula develops about itself a new system of cor- 
respondence. It is as if the whole system of retinal correspondence had 
been shifted through a varying number of degrees laterally, ato perhaps 
vertically. 

There are two types of abnormal retinal correspondence. Their differ- 
entiation is not purely an academic situation. They are differentiated one 
from the other by their angles of anomaly. 

In the harmonious abnormal retinal correspondence the angle of anomaly 
and the angle of squint are equal. This type of correspondence would ap- 
pear to indicate a harmonious working of the two eyes, in that the impulses 
from the incident light have the same visual direction as in the normal 
eye, and they probably reinforce the impulses from the normal eye anti so 
give an inferior type of binocular vision. 

In the unharmonious abnormal retinal correspondence the angle of anom- 
aly and the angle of squint are unequal. Actually, the angle of anomaly 
is less than the angle of squint, except after surgery. In this it is clear 
that the squinting eye cannot bv its impulses reinforce those from the 
normal, as the impulses in the squinting eye in this condition originate 
from light having a different visual direction. 

Abnormal retinal correspondence is not the same as a false macula. In 
this condition, the vision of the squinting eye has become so defective that 
the central visual acuity has fallen below that of the peripheral retina. It 

i Gibsoa. Glen: Personal communication. 1941. 
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is likely that all cases of false macula also have unharmonious abnormal 
retinal correspondence, but the two conditions are not dependent on each 
other. A high degree of amblyopia is present with a false macula. Ambly- 
opia may exist with or without abnormal correspondence. Abnormal 
retinal correspondence is not a fixed and definite relationship. The angle 
of anomaly will differ in degree from slightly to greatly from day to day, 
and frequently vary in measurements as made by different methods. The 
percentage of the condition is probably about 70 per cent of all cases of 
concomitant squint. Some writers find it as low as 50 and even 30 per 
cent. It is difficult to diagnose normal correspondence in the presence of 
considerable amblyopia. It is certain that one will find the largest number 
of squinters with severe amblyopia to have an abnormal retinal corre- 
spondence. 

The diagnosis of the condition of correspondence is the first essential in 
the treatment of the fault. According to Travers the important factors 
are as follows: (a) degree of amblyopia, that is the vision of the true 
macula; (6) degree and type of abnormal retinal correspondence (in the 
worse type of harmonious correspondence, covering the straight eye does 
not lessen the angle of squint); (c) acuity of vision in eccentric fixation, (d) 
the degree of unharmonious correspondent angle of anomaly; and (c) 
examination for survival of normal sensory correspondence as seen by the 
after-image test, reflecting stereoscope, bar reading, the synoptophore and 
so forth. 



In harmonious abnormal retinal correspondence the angle of anomaly 
and angle of squint are equal. In Figure 118 the point A from the left eye 
would correspond with point D from the right eye. This type of cor- 
respondence would appear to indicate a harmonious working of the two 
eyes— in that the impulses from D, which resulted from incident light 
having the same visual direction as that falling on A, could presumably 
reinforce the impulse from .4 and so give an inferior type of binocular 
vision. , 

lit unharmonious abnormal retinal correspondence the angle of anomaly 
and angle of squint are unequal— actually the angle of anomaly is always 
less tiian the angle of squint. In Figure 118 the point A, OS, corresponds 
with, say, the point C, 00. It is clear that in this case there could be no 
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form of reinforcement of the impulses from A by those of its corresponding 
point C, as the latter originate from light having a different visual direction. 

To diagnose an abnormal retinal correspondence with the svnoptophore 
one should proceed as follows: 

The patient is seated looking into the instrument and two “simultaneous 
perception” slides— such as the butterfly and the net (Fig. 119) — are placed 
in the lanterns. 

The instrument is adjusted so that there is no movement of the eyes 
w hen the patient looks first to the center of the net and then at the butterfly. 
The instrument is noic set at the angle of squint — because the image of the 
butterfly will be falling on one macula and that of the net on the other— 
as in Figure 119. 



Now if the retinal correspondence is normal the patient will see the two 
pictures superimposed— i. e., the butterfly in tbe net. Conversely, if the 
butterfly appears to be outside tbe net, retinal correspondence must be 
abnormal. 

There are very few difficulties encountered in making this simple in- 
vestigation. If the child cannot understand the que-'tions asked, a little 
tuition at home by the mother will usually enable one to extract the desired 
information. 

1. Maintain constant total occlusion of one eye except during orthoptic 
exercise, so that the need for independent projection disappears. 

2 It is not necessary to measure the angle of anomaly except in special 
cases, when one should indicate by one's manner that the results are 
unimportant. 

3. During treatment the patient must watch the pictures constantly, 
but for most exercises he will do best if his attention is distracted by 
stories, conversation about home affairs, discussion of some detail in the 
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appearance of the pictures, or any subject other than the relative position 
of the two pictures before him. To maintain the right state of attentive 
inattention is the most difficult and most important feature of theorthop- 
tist’s work. Each patient will require different methods of approach, and 
will respond best to different combinations of the methods outlined in 4 
and 5. 

4. Normal correspondence may be encouraged most readily by inserting 
fusion pictures, preferable with fusion check and some stereoscopic element 
at the angle at squint, locking the tubes and (a) shaking them in front of 
the patient in a quick jerky manner, (b) rapidly alternating the lights 
behind the pictures, (c) making the patient shut his cj es for a moment and 
then look again. Once a single image is perceived and held, attention to 
check marks and stereopsis is encouraged. When fusion can he maintained 
in the primary position, adduction (in convergent squints) or abduction 
(dtvergents) should be developed, to encourage fusion reflex mo\ ements 
without risk of falling back on abnormal correspondence. 

5. Normal correspondence is not firmly established until simultaneous 
macular perception slides are seen together at the true angle of squint. 
Methods of achieving this are: 

(a) Using (for example) a lion and cage set of slides, the patient fixes 
the lion while the cage is swept up steadily frorn outside the angle It is 
important that fixation should he steady, the story being that ‘‘the lion 
will get frightened if he knows the cage is coming, so wo must pretend not 
to know it's there.” The cage tube should he carried on a little past the 
angle of squint, and then moved backwards and forw ards for a v\ liilc across 
the lion. The subsequent return movement of the tube to the outward 
position must he done quickly while talking so that the rex erse approach 
of the cage is disregarded. If the patient takes an interest in the return 
movement, or if be fails to maintain steady fixation on the lion, this exercise 
must be abandoned. 

(b) The patient maintains fixation on the lion, while the cage tube is 
moved backwards and forwards across the angle 

(e) The tubes are locked together at the angle and shaken. 

(d) If the patient is intelligent, one may carry on a modified form of 
“chasing.” First it is demonstrated to him th.it at the true angle the 
pictures are both seen at once more clearly than in any other position 
(although they appear to he separated in space). The orthoptist then 
moves one of the tubes, and the patient moxes the other so ns to firing the 
pictures again to the clearest position. This exercise must, of course, be 
abandoned if the patient attempts to approximate the pictures at the 
“false” angle. 

Much has been written on the role of orthoptic exercise in its relationship 
to squint. In the final analysis the place for muscle exercising, duct ion 
training and so forth, has its greatest field in the treatment of a phoria 
and, second, in the postoperative treatment of residuals as residual nuibl> - 
opia, newly developed phorias, anil the xcstiges of correspondence dis- 
turbances. If tills is a fact, then, first the place for duction training and 
other similar exercises is of greatest value in clearing up a certain residual 
postoperative phoria after surgery. A squint which continues after the 
correction of abnormal correspondence and after the cure of the amblyopia 
has in its life-cycle flex elopment such a strong motor attribute that surgery 
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is going to be necessary. Iu general 75 per cent of monocular convergent 
strabismus and 90 per cent of divergent squint, both monocular as well as 
divergent alternating, is to be corrected bv surgery, but tbe surgery is not 
to be carried out until tbe time for it is correct. If a child is so old that 
occlusion produces little or no further improvement in the amblyopia other 
than that initial jump-up in acuity after the first days of enforced con- 
centration. then any occlusion will have equally little effect on the ingrained 
facultative macular inhibitions and the secondary retinal positive cor- 
respondence. Similarly in congenital alternating squints the alternating 
macular inhibitions and the secondary retinal positive correspondence may 
also defy all treatment except operative treatment completed sufficient!} 
early for the normal combined use and correspondence to I>e developed 
thereafter. 

SURGICAL PRINCIPLES CONNECTED WITH THE O COLAS MUSCLES 

In discussing the surgery of the ocular muscles it is inevitable that one 
must also earn' over into tbe consideration “certain physiological principles 
which are inherent to and connected with the extra-ocular muscle,” as 
Peter states. It must be assumed that the reader understands their 
primary and secondary actions, as well as their surgical anatomy, and that 
lie is aware of their synergistic as well as antagonistic actions, as a detailed 
consideration of these physiological principles is impossible here. This 



Fit, 120 — Diagrammatic measurements of tie insertions, tendon lengths, widths sMid dis- 
tances fipm the limbus. 

applies also to the oeulo-motor factors of fixation and to the ocular move- 
ments connected with the essentials for binocular vision. Certain factors 
are so important that they must be mentioned here- The attachments of 
the tendons of the recti muscles as these lie about the limbus are illustrated 
in Figure 120. Tbe direction and course of the oblique muscles have a 
similar importance. With these, however, the anterior-posterior diameter 
of the eyeball, as seen in axial ametropia, is the modifying factor in the 
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distance of the insertions from the optic nerve. Figure 221 shows clearly 
the various axes of importance, for with oblique muscle surgery the position 
of the insertions is almost solely important. These measurement', given 
above are those of Peter’s combined with WhitnaH’s and Duke-Elders. 
Naturally there is considerable individual variation, but in general they 
are accepted as outlined. The important surgical application of these 
measurements is rather evident. Advancements are limited definitely bv 
the distance of the insertion from the limbus. Hence, an advancement of 
an internal rectus must be limited in the degree obtainable, as compared 
to the advancement one can obtain in operating upon the external rectus. 
The greatest advancement possible would be upon the superior rectus, 
though the least recession possible would be with this same muscle. The 
greatest effect which can be obtained through a recession is with the 
internal rectus. The inferior rectus with its “insertion distance” approx- 
imately midway between those distances of the internal recti and of the 
external recti should have no great differences in those comparable amounts 
obtainable through an advancement or a recession. 



The angle Gamma, also spoken of by some authors as the angle Kappa, is 
an anatomical condition which must be considered in most cases of the 
lateral oculomotor deviations. The angle involved is that between the 
visual axis and the pupillary axis passing through the center of the pupil 
normal to the cornea. The angle is spoken of as positive w hen the pupillary 
axis is temporal to the visual axis, and negative when the pupillary axis 
(pupillary center) is nasal to the visual axis. Quoting Pascal:' “Also, if 

» Pascal. J. I.: Memory Aids in the Measurement of Strabismus. Am Jour OphlfiM.. 
S*r. 3. vol. 26, No. 3. March, 1943. 
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is going to be necessaiy. In general 75 per cent of monocular convergent 
strabismus and 90 per cent of divergent squint, both monocular as well a* 
divergent alternating, is to t»e corrected by surgery, but the surgery is not 
to be carried out until the time for it is correct. If a child is so old that 
occlusion produces little or no further impro\ ement in the amblyopia other 
than rimt initial jump-up in acuity after the first days of enforced con- 
centration, then any occlusion call have equally little effect on the ingrained 
facultative macular inhibitions and the secondary retinal positive cor- 
respondence. Similarly in congenital alternating squints the alternating 
macular inhibitions and the secondary retinal positive correspondence may 
also defy all treatment except operative treatment completed sufficiently 
early for the normal combined use and correspondence to be developed 
thereafter. 

SURGICAL PRINCIPLES CONNECTED 'WITH THE OCULAR MUSCLES 

In discussing the surgery of the ocular muscles it is inevitable that one 
must also earn' over into the consideration “certain physiological principles 
which are inherent to and connected with the extra-ocular muscle,’’ as 
Peter states. It must be assumed that the reader understands their 
primary and secondary actions, as well as their surgical anatomy, and that 
lie is aware of their synergistic as well as antagonistic actions, as a detailed 
consideration of these physiological principles is impossible here. This 



Flo. 120 — IfrgriBinulic measurements of the insertions, tendon lengths, widths and dis- 
tances from tbe limbus. 

applies also to the oculo-motor factors of fixation and to the ocular move- 
ments connected with the essentials For binocular vision- Certain factors 
are so important that they must be mentioned here. The attachments of 
the tendons of tbe recti muscles as these lie about the limbus are illustrated 
in Figure 120. The direction and course of the oblique muscles have a 
similar importance. With these, however, the anterior-posterior diameter 
of the eyeball, as seen in axial ametropia, is the modifying factor in the 
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distance of the insertions from the optic nerve- Figure 121 shows clearly 
the various axes of importance, for with oblique muscle surgery the position 
of the insertions is almost solely important. These measurements given 
above are those of Peter’s combined with Whit nail's and Duke-EIder’s. 
Naturally there is considerable individual variation, but in general they 
are accepted as outlined. The important surgical application of these 
measurements is rather evident. Advancements are limited definitely by 
the distance of the insertion from the limbus. Hence, an advancement of 
an internal rectus must be limited in the degree obtainable, as compared 
to the advancement one can obtain in operating upon the external rectus. 
The greatest advancement possible would be upon the superior rectus, 
though the least recession possible would be with this same muscle. The 
greatest effect which can be obtained through a recession is with the 
internal rectus. The inferior rectus with its “insertion distance" approx- 
imately midway between those distances of the internal recti and of the 
external recti should have no great differences in those comparable amounts 
obtainable through an advancement or a recession. 
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I*ia 121. — Scleral insertions, recti and obliques (After Merle) m HhifnaHV Anatomy ol 
the Human Orbit, rourtesj of Oxford University Press) 

The angle Gamma, also spoken of by some authors ns the angle Kappa, is 
an anatomical condition which must be considered in most cases of the 
lateral oculomotor deviations. The angle involved is that between the 
visual axis and the pupillary axis passing through the center of the pupil 
normal to the cornea. The angle is spoken of as positive when the pupillary 
axis is temporal to the visual axis, and negative when the pupillary axis 
(pupillary center) is nasal to the visual axis. Quoting Pascal: 1 “Also, if 

* Pascal. J. I.: Memory Aids in the Measurement of Strabumu*. Am dour OpMliil, 
Per. 3, sol 26. No. 3. March. 1943. 
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when locating it on the perimeter the examiner has to move temporally to 
Ket the reflected light from his ophthalmoscope into the center of the pupil 
the angle is positive. If the examiner has to move nasally to place the 
light in the center of the pupil, the angle is negative.*' 

It is easy to understand why the positive angle gamma (the value of 
the angle) has to lie added to the total in cases of convergent squint and 
deducted in cases of divergent squint. Also, why the angle gamma when 
negative roust be deducted in cases of convergent squint and added in cases 
of divergent squint. Tho>e who constantly work with such measurements 
need no memory aid. But those who do not make these measurements 
often will be helped by a memon aid, found very useful in teaching. The 
following table gives the scheme (Pascal) : 


Ang’r a mtn3 

1 1 Posltlw 

Uj PoHUve 
t3> N'ratitf 
<4 1 N'rnlirr 


SpwJ 

CoaroTKW 

Divnrcsff 

CmvwtMK* 

Divwtfy* 


Add 

Subiran 

Subtrart 

AdJ 


Convergent squint may lie thought of as a po-itiv e condition. I>oth because 
it is the common form of squint and ato liecsiu>e convergence is generally 
referred to as a positive action. Divergent squint may be thought of as a 
negative condition. !>oth because it is infrequent and also becau-ediv errence 
i> often referred to as "negative** eon\ ergence. Pascal state?: 

“When the angle is positive and the condition is positive as in (I) wc 
have plus by plus which gives plus, therefore add. 

"When the angle is positive and the condition negative as in (2) we have 
plus by minus which gives minus, therefore subtract. 

“When the angle is negative and the condition positive as in (3) we have 
minus by plus which al-o gives minus, therefore subtract. 

“"When the angle is negative and the condition negative as in (4) we hare 
minus by minus which giv es plus, therefore add.” 

The assumption of new and strange functions by the cerebral cortex is a 
well established fact in neurology. A similar example of this lies in the 
nuclear and the supra-nudear connections of the fourth nerve. Hie 
superior oblique mude can be utilized very readily as an internal rotator 
in complete third ner\c paralysis. Its action following such reconstructive 
-urgen is not wholly that of a splint to keep the eyes parallel- Internal 
rotation, by means of the transplanted superior oblique is developed, and 
still the function of the trochlear nerve under normal conditions is quite 
opposite. A somewhat different phenomenon occurs with the transplanta- 
tion of tendon slips of the superior and the inferior recti for a complete 
sixth nerve palsy. (This procedure lends itself especially well to congenital 
paralysis and to the paralysis from birth trauma. Acquired sixth nerve 
palsies, in later years are also amenable to the procedure but the results are 
never quite as beautiful.) The two obliques functioning together as external 
rotators (the one balancing the other), move the eye inward the mid-line. 
The advancement of the paralyzed external rectus, plus the "stay "Tike 
effects of the tendon and musde slips from the superior and inferior recti, 
plus the recession of a contracted internal rectus, plus this external rotation 
of the two obliques, permits a lateral rotation beyond the mid-line. It is 
quite improbable that the superior and the inferior recti, which are together 
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internal rotators, should add a third directly opposite lateral rotation 
function (their primary function being either elevation or depression). This 
augmentation of the obliques in their external rotation ability, past the 
mid-line (and hence greater in amount than that which they are normally 
supposed to achieve), is the probable reason for the successful results 
which can he obtained by this procedure. 

The peripheral distribution of the third nerve and the connections with 
the ciliary ganglion in the orbit are shown in figure 122. The third nerve, 
superior branch, supplies the superior rectus and the levator palpebne 
superioris; this common branch lies tatween the two muscles, the innerv.t- 
tion to the upper of the two entering below, and to the lower of the two 
above. At times this branch does not subdivide into the lesser branches 
until it lies between the two muscles. In other instances the subdh ision 
may occur when the nerve is still in close proximity to the optic non e The 
branch to the inferior oblique and the short root to the cilmrj ganglion 
arise from the same subdivision. The inferior rectus, the inferior oblique, 
and the internal rectus with the short root to the cilinrv ganglion therefore 
arise front the lower of the main subdivisions. 



Fiu Sihciuatir tlrnwniK of the nei\c Miprly to tlic orular m vitIm A -uptnur 

division of the third ner\c, G, lorn? ciliary nerve, (’ thort ciliorv nervex I), nerve to tin 
inferior oklK/ue, E, eiliiry ganglion , F, Cax^cnon ganglion. G. frunX of third nerve II intern >1 
carotid, /, optic nerve. 

The eyeball docs not move within the capsule as if it were within a 
socket, instead, the capsule moves with the eyeball. The great pain which 
is present in a suppurative tenonitis upon movement of the eveball. con- 
vinces one of the laxity of the muscle sheaths of Tenon’s capsule and of its 
extensive nene supply. The capsule has no communication with the 
perichoroidal spaces, nor does it contain lvmph. Further, Tenon’s capsule 
in its investment of the optic nerve at the posterior portion of the orbit, 
seals off the vaginal space of the meninges from the orbit without a in con- 
nection between Tenon’s capsule and the intra-crania! cavity. The fascia I 
sheaths are especially important licoaiw of their relationship to imwlc 
surgery. Under certain circumstances, as in recessions, the sheath can he 
readily receded with the tendon. On the other hand, in tuckings, the 
tendon and the adjoining muscle fibers must lie dk-ected free from the 
sheaths to obtain satisfactory results. This procedure applies ak> to 
advancements and resections. In tendon transplantation, as in tho-e of 
the superior and inferior recti, and in the transplantation^ the tendon of 
the superior oblique, new chnnnels must lie made through Tenon’s capsule, 
for this tcmlon. The surgery of Tenon’s capsule cannot !>e bar'll, however. 
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If this is permitted, the resulting cicatrix will attach the transplanted 
tendons to the eyeball in such a manner that there will be no result obtained, 
as a result of the surgery, except fixation of the tendon to the eyeball. Two 
most important subsections of the fascia of the orbit are the internal and 
the external check ligaments. Peter has been insistent, in his publications 
on ocular muscle surgery, as to the value of these and the relationship which 
they haie toward tenotomies. Figure 123, illustrates these two check 
ligaments. In Peter’s 1 discussion of them he describes them as ailerons. 

Two at least are especial!}* well defined, the external and the internal. The 
external ligament is a broad well-developed band extending from the muscle sheath 
to the periosteum over the zygomatic tubercle and also to the external canthal 
ligament Similarly, the internal ligament extends to the inner wall of the orbit and 
the internal canthal ligament. Both ligaments send off shoots to the conjunctiva. 
The superior and inferior ailerons are not so well marked but the}* are present and 



Fig 123.— Check lipament* from behind. (Aficr Whitnall. Anatomy of the Human Orbit, 
courtesy of Oxford Cniver»ity Press ) 

can be demonstrated by Howe’s method of holding the dissected fascia liefore a 
bright light w hen the thickened tissue is plainly visible. The clinical importance of 
the check ligaments rarely receives proper consideration. (I) The orbital attach- 
ments steady and firmly anchor the eyeball and counteract the backward pull of 
the four recti muscles; (2) the ligaments serve as a check upon the action of the 
individual muscles. Xot only do they limit the over-action of a muscle, but it is 
more than likely that, being elastic, the action of a muscle, as it nears its maximum 
contraction, is gradually slowed down and the contraction, is smoother than it 
otherwise would be That a check ligament actually limits the action of a muscle is 
easily demonstrated by severing one of these tendinous attachments, after which 
the muscle will rotate the eye through a greater arc. Of special interest from a 
surgical standpoint, is the effect which these ailerons may hare upon tenotomies 
and advancements. After a tenotomy of the internal rectus, for example, the 
tenotomized muscle retracts and reattachment may be incomplete because of the 
action of the check ligament. If the muscle becomes reattached, the arc through 

i Extra -ocular Muscle 0 , 3d ed . lea * Febiger. p 22, 1941. 
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which the eyeball can be rotated is much diminished, partly liecause of its reattach- 
ment nearer to the equator of the globe, but more especially because the check liga- 
ment already taut, cannot admit much greater extension of its elastic fibers. As a 
result, therefore, of tenotomy of the internal rectu« there may be permanent insuf- 
ficiency of converging power and sustained clo-e work is apt to be most uncomfort- 
able and, in instances, impossible. The action of the check ligament, after a muscle 
advancement, aids, or at least admits of an increase in the rotational power of the 
muscle. This is in marked contrast to the crippling effect produced by a tenotomy. 
It furnishes the thoughtful ophthalmic surgeon with much evidence in favor of 
advancement or resections and against tenotomies. 

In reattaching a formerly tenotomized internal rectus because of a 
secondary divergent strabismus (the former convergent strabismus, having 
been operated upon by tenotomy) the internal rectus may not be attached 
to the eyeball at all but instead may be found adherent to the medial wall 
of the orbit. The receded caruncle and the posterior drag of the inner 
canthus when contralateral rotation is attempted will demonstrate this. 
In such instances it may he necessary to place the strabismus hook, not 
between the eyeball and the muscle, hut between the muscle and the orbit, 
as it is to be picked up for subsequent reattachment to the ejeball. Ten- 
otomy of the external rectus is not as serious an offense because of the 
weaker check ligament and because of the lesser role that it pla\s. Still, 
with recession at our command there is no reason for doing a tenotomy of 
the recti muscles under any but extraordinary circumstances. The indica- 
tions for a tenotomy of the posterior or inferior obliques arc so definite 
and so different from any assumed, at present, for the four recti, that an 
entirely different matter is under consideration. 

In a consideration of the muscles as this applies to surgery, attention is 
again called to the spiral line formed from the limits of one tendon insertion 
after the other (Fig. 124). This outlines the extremes of the arc of contact. 
Theoretically, a muscle can continue functioning as long as a line parallel to 
the direction of its pull continues tangentlv to the surface of the globe. It 
has reached its maximum theoretical action when this line becomes con- 
tinuous with a radius of the globe. The jxvdtion of the eyeball within the 
socket, Tenon's capsule, and the remaining antagonistic muscles naturally 
preterit such unbridled action. The line of force, therefore, can he con- 
sidered as an ever changing point which lies upon the sclera at that place 
where the muscle tendon, or muscle belly, lifts nr departs from the sclera in 
rotating the eye. One can see, therefore, how a resection, w itli an advance- 
ment, might cause tenseness of a check ligament, which, when added to 
seleral adhesions from the surgery, would nullify in part the rotational 
effects hoped for from the surgery; the impairment being due to a limitation 
in the arc of contact. Reversely, a recession should permit laxncss of a 
check ligament, and while this operation minimizes, automatically, the 
available arc of contact, the greater amount of rotational effect resulting 
from the laxity of the check ligament offsets the undesirable mechanical 
results from a* recession. A properly performed tendon tucking should 
not chance the anatomical relationships of tendon, sclera, and the are of 
contact. Sketches in Figure 125 show this difference in an arc of contact 
of the external rectus, looking down from almve, w hen the eyeball is directed 
to the front and when it is in lateral rotation. Naturally, therefore, the 
greater the arc of contact the greater are the possibilities for rotational 
power of the muscle. This is one of the principles of muscle advancements. 
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in that not only is the muscle actually shortened, but also its advancement 
in front of the original tendon stump, theoretically increases the possibilities 
for greater rotational abilities. Certainly, following advancement where 
one has l>een harsh in the handling of his tissues, this desired result is not 
obtained- In fact the advanced muscle may Income so adherent to the 
eyeball that its arc of contact is actually shortened. To obviate this, and 
at the same time to minimize the po-^ihility of postoperative adhesions. 
Kerens recently recommended 1 the m-ertion. with sutures, of a piece of 
Tenon's capsule o\er the roughened x-lera Ix-neath the inu-cle x> that as 
the inu«cle isad\anced in front of the >tuinp. new and unwanted adhesion? 
w ill not de' elop behind the stump l>etween the inu'cle and the sclera. 

There are so many ana- 
tomical, physiological, and a 


psychological factor? which 
enter into mu?cle surgery 
and binocular \ ision. that 
it is absurd to speak of 
results obtainable through 
certain surgical prt>ccdure> 
without considering many 
other tangible as well as 
intangible factor?. Tooper- 



F ii. 124 - Ttf inrfrtion ^irsl of j 

the teeti ( Vtter Motai* m Wlui- 

nair * Anatomv of the Hums^ Or- Fig 125 — lllu-tratins tlie are of rontaet; ia h. tl.e 
bit court e-r of Oxford rairer?ily eyeball has moved ufa-artl. and .4 and B are elw 
Pres? j toECther. 

ateand to direct the \ isual axis of an eyeball within the orbit through surgery, 
at any desired angle, as if one were “opening a door to a certain angle,” is 
perfection rarely if ever achieved. This is not spoken regretfully, but it L? 
relevant here to call attention to the \ery necessary orthoptic training 
which must follow as well as precede mit-cle surgery. 

The value of orthoptic training is well established. At the same time, 
much has appeared in the literature recently, relative to the orthoptic 
training and to the results of orthoptic training, which not only i? of no 
value to the subject itself but which also, unfortunately and unfairly, does 
damage because of unwise statements, inaccurate observations, and unwar- 
ranted conclusions. Orthoptic training is based upon sound and sc^jptific 
principles. Too often these principles are either not understood- "-‘■he 
orthoptist, or even worse, they are disregarded. 

i Am Jour. Ophth., vtJ. 21. May. 1«3S. 
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It seems as if Lancaster’s attitude toward orthoptics and surgery is most 
logical. 1 According to his view, the chief value in orthoptic training lies in 
its effect on the activity of the supranuclear centers and not on « strength- 
ening of the muscles themselves. It must therefore depend upon the capac- 
ity of the fusion faculty* for the necessary educational development. The 
value and purpose of the surgery is merely to change the position of the 
eyeball in the orbit so that a less amount of neuro-muscular-fusion facuhv 
adjustment is necessary. It does not attempt to strengthen or weaken a 
muscle. 



Fio. 126.— Action of the individual muscles from primary position, and grouped together 
as yoke muscles (Peter ) 


Figure 12G is a graph to illustrate the action of the individual ocular 
muscle of each eye from a primary position. The right superior rectus and 
the right inferior rectus, by reason of their 23 degree angle with the entire 
posterior axis of the eyeball, are of necessity internal rotators. The right 
inferior and superior obliques by reason of their 50 to 54 degrees posterior 
inclination of their tendons (with the broad insertion of the muscle into the 
sclera behind the center of rotation), must of necessity he external rotators. 
Therefore, in a consideration of surgery upon the eyeball, these graphs must 
be constantly in the minds of the operators. In binocular movements, 
however, a superposition of these two charts must he assumed, one upon 
the other. Coordination of these movements is a cerebral function. If 

1 Arch. Ophth , s of. 17, June. 1037. 

1 Duke-Elder (Textbook of Ophthalmology. C. V. Moshy Company. 1033. 1 ol I, pp. 1035 
and 1033) has discussed this so well that it must be included herein, at least in part "• . . 

all the evidence is against the existence of an inborn ‘ fusion faculty/ to a congenital deficiency 
of which the primary cause of squint has been ascribed by Worth (1003) and others. Thu 
docs not mean that no anatomical basis for the central process exists. but it must lie sub- 
son ed by conditioned reflexes making u-e of association pathways " (See writings of Aubert 
11865). Heine (1001). Worth 11903). and Verhoeff 11925). etc.) The "unification" theory of 
Verhoeff as to single binocular \ ision and those rules played in developing and maintaining 
single binocular vision, u corresponding retinal points (and the opposite, disparate retinal 
points) ocular dominance, retinal rivalry', etc., seem to ans* er this question of a fusion faculty 
adequately. (See introduction to this chapter) 
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the two charts, then, are superimposed, the muscles are grouped as yoke 
or conjugate muscles in their action as lateral rotators and as right and left 
hand elevators and depressors when the position on this chart of the recti 
(superior and inferior) and the obliques is reversed. The first is that of 
normal eyes-front action; the second arrangement is that present when 
pathology is present with any of the extra-ocular muscles. The value of 
this graph can easily be understood by a concrete case. In an instance of 
superior oblique paralysis, in eyes front, the left eye is in hypertropia and 
the right e\e is fixing. As both eyes move to the right, the left eye is 
directed even more upwards by reason of the unopposed pull of the left 
inferior oblique, now in a position for maximum elevation. At the same 
time the right eye moves downward as the left superior oblique is conjugate 
with the right inferior rectus, and the innervational effort put forth in an 
attempt to hold the paralyzed left superior oblique in its proper function 
“spills” over into its yoke muscle, in this instance, the right inferior rectus; 
and a downward overaction of the right eye results. 

Logical surgery, therefore, for a paralysis of a left superior oblique 
would be a recession of the right inferior rectus. This example of the con- 
jugate yoke muscles continues throughout the action of all of these muscles 
into the four cardinal movements of up and to the right, and down and to 
the right, up and to the left, and down and to the left. Another glance at 
the graph also illustrates the inclination of the corneal meridian as the result 
of the action of these muscles. Paralysis of the right superior oblique will 
result in a temporal tipping of the corneal meridian, the decimation being 
measured as from the upper end of the meridian, and resulting from the 
unopposed pull of the intact inferior oblique. It is a fact that this inclina- 
tion of a false image as an accompaniment of hypertropia (or hyperphoria) 
from an oblique palsy is responsible for the largest amount of the patient’s 
discomfort. The vertical displacement is correctable by prisms, but the 
inclination of tbe image, from the involved eye, cannot be corrected in this 
manner. The cause can be seen in Figure 120, by the inclination of the 
line, RIO-LSR. 

As to the overshooting, it is exactly similar to the greater secondary 
deviation which appears in the normal eye, in such a case of internal rectus 
palsy behind a cover, when the patient is compelled to fix with the paralyzed 
eye. Overaction and underaction can be gauged accurately only by tbe 
study of the ductions and not by a study of the rotations. Faulty ductions 
and heterophoria go hand in hand, pari passu. A divergence excess will 
show an exophoria, but a convergence insufficiency may also show it. The 
reverse is likewise true, a convergence excess will haveas an accompaniment, 
esophoria; also a divergence insufficiency will have the same form of muscle 
unbalance. 

The point is of importance in studying a case wherein one must decide, 
“the advisability of an advancement of one muscle or the recession of its 
contralateral antagonist.” Surgery of the ocular muscles must be, first, of a 
constructive nature, and destructive only when necessary. 

One cannot accurately express a function— almost properly called an act 
of cerebration— in a concrete mechanical form, as expressed in prism 
diopters. The interpretation of the findings is the only important fact. 
Three factors must be considered in the surgery of the ocular muscles, 
especially in the surgery of the phorias, (o) the ocular rotations, (6) the 
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muscle balance, and (e) the duetions. One cannot arrive at sound surgical 
judgment until they are understood and investigated in every individual 
under surgical treatment. 

INSTRUMENTS FOR SURGERY OF OCULAR MUSCLES 
In the surgery of the ocular muscles, in spite of the fact that many 
operators seem lax* with their instruments in the types of forceps and hooks 
used, and casual with the selection of the type of suture to be used (either 
silk, twisted, or braided; or catgut, plain and chromic), every operator, 
early in his experience, becomes accustomed and attached to certain 
instruments. The author holds no brief for the selection of one instrument 
over another, as long as an instrument functions upon sound, logical, and 
scientific principles. For instance, considerable dissection is done upon 
and through the conjunctiva, and unless the lashes are covered by the lips 
of the speculum, it is almost certain that, sooner or later, tiny clippings 
from the lashes will fall into the wounds. White, of New York, once made 
the statement that every ophthalmologist suffering with insomnia has 
devised an operation for strabismus. The quotation is humorous, the state 
of affairs which makes it a truism is unfortunate. One operator will use an 
advancement forceps with toothed jaws, another with ribbed jaws, a third 
with jaws which fit one into the other as the so-called male and female 
parts of any mechanical devices. An adequate and secure grasp is the one 
thing necessary. The underlying principle is this; no forceps must be med, 
for any procedure, except that the tendon within the grasp of the forceps is 
to be resected and discarded subsequently. Sutures tied into a muscle 
hold only by reason of their own tension; hence, the fibers enclosed within 
the knot are certain to slough. Every one has picked from the conjunct!* al 
cul-de-sac sutures which were properly tied, from tendon to sclera, ten to 
fourteen days before this, demonstrating conclusively the de\ elopment of 
sucii a slough. This principle is violated frequently, and tendon tuchings 
and muscle sutures which divide the muscle into two halves, equal)* tied, 
is a slow' but certain means of making a complete tenotomy. Cases which 
do not develop this catastrophe, where such sutures are used, are t»a*cd 
from it only by the adhesions of the muscle and the capsule to the sclera 
at a point where the sutures rest upon the sclera. Considering this point 
as the apex for the new' arc of contact of the muscle, one may achieve noth- 
ing whatsoever from the tuehing. The one nullifies the other, and the end- 
result is disappointment. There is no doubt that the shortening which 
follows the O’Connor cinch operation is the result of a slough occurring 
early in the twisted muscle strands, a tunnelization of this slough and the 
immediate cicatrization of the position where the dermol sutures lie. Hough 
surgery means subsequent adhesions, displacement of the reattached tendon 
stump, and the development of undesirable rotational defects. An unneces- 
sary removal of the capsule means subsequent adhesions. Different ojK-ra- 
tions are best applied to the varying degrees of the phorias and the troptas. 
Attempting the same operation for different degrees of squint shows faulty 
judgment. Peters simile applies so aptly, "in golf, a mashic cannot be 
used for the same distance shot as a midiron.” A brutal mu-clr reaction 
with advancement will give more correction than that for which it is Ik~> 1 
planned. Knophthalmos and limitation of motion, however, will develop. 
An advancement is limited by the distance which lies between the limbus 
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and the point to w hich the tendon is normally inserted. A recession suture 
cannot be attached to the sclera at the equator of the eyeball and the 
operator expect, following the surgery, normal prism ductions. Sutures 
can be placed into the sclera at any point and at any time with impunity. 
They should not go through the sclera, and if the operator will watch the 
point of his needle and keep that in view at all times through the trans- 
lucent superficial scleral fibers, perforations of the glol>e need never occur. 
A needle holder is necessary to grasp the needle firmly. “Worth's needles, or 
some type similar to these, should be used. Needles, round in cross-section, 
cannot be readily passed, and needles which are triangular in cross-section 
will tear out. Silk sutures should be waxed before they are pulled through 
scleral and muscle fibers. The standard wax preparation known as Ixme 
wax is best for this. The formula Peter used is 7 parts of yellow beeswax, 
1 part of almond oil, and 1 part salicylic acid. It is to be mixed, sterilized, 
and cooled for use. 

The postoperative dressings are important. If the surgery is such that 
results might be assisted by a decrease in the accommodation-convergence 
—then postoperative atropinization is indicated; otherwise none is to be 
used. All operations, with perhaps the exception of the O'Connor cinch 
operation, should have several days of physiological rest immediately 
postoperative; hence binocular dressings are indicated. It is a well known 
fact that an advancement with a recession of the antagonist gives a nicer 
postoperative result than a wide advancement with resection alone. A 
certain modicum of physiological rest b given to an advanced muscle by 
the retro-placed position of the receded antagonist. The conjunctival 
reaction following a tucking is always more marked because of the strangu- 
lation of these fibers and the resulting edema of the contiguous parts. In 
general the mechanical essentials of muscle surgery are: (a) to move the 
insertion of a muscle forward or backward upon the sclera a certain definite 
amount; ( b ) to be sure that sutures are properly tied, properly placed, and 
that they will hold the transplanted muscle tendon in this new position 
sufficiently long for normal healing, (c) to do no more damage than is 
absolute!' necessary to other surrounding and adjacent soft tissues; (d) to 
be reasonable certain that the results present at the end of the operation 
are the results which will be found after healing has occurred. Lancaster’s 
as tjuuWi Vn Yrtrens,' art wsAtttwvs". 

The two things for which we strive in operating are a position of orthophoria 
since, other things being equal, the nearer the eves to a position of orthophoria, the 
less the task of the neuromuscular mechanism in maintaining binocular vision. 
Second, an effective range of fusion, this being, if possible, even more important 
thpn the former. A neuromuscular mechanism which, because of defective working 
of the controls, produces an exophoria, for example, may be made to produce an 
orthophoria by so shifting the position of the eyes in the orbits that approximately 
the same working of the controls will now result in orthophoria because the eye* 
^tart from a position nearer the ideal one. The idea that die purpose of operating 
on the ocular muscle is to weaken or to strengthen some muscle which is too strong 
or too weak is unsound physiologically. 

ANESTHESIA IN OCULAR MUSCLE SURGERY 

The anesthesia to be used depends upon the age of the patient and the 
extent of the surgery. Naturally all children must be operated under 

i The Eye and Its Di*e*«es, V. B. Saunders Company, 1936. 
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general anesthesia. Adults should be done under local anesthesia unless 
the patient is of such a temperament and disposition that he cannot or will 
not cooperate with the operator. Preoperative sedatives arc necessary. 
The instillation of anesthetic drops is not sufficient, but the injection of a 
too great amount of anesthetic into the muscle sheaths results in an edema- 
toas gelatinous consistency of the fascia and important landmarks become 
obscured. Block anesthesia must be used for surgery upon the obliques. 
Adequate anesthesia will permit all manipulation necessary, but even 
excess anesthesia will not permit undue tugging of the muscles and tendons 
with a muscle hook. Marshall quotes Larsson, 1 relative to this for with 
the manipulations necessary to the muscles during retinal separation 
surgery, there is no doubt that the severe pains which occur in his patients 
so often after surgery are due to the fact that he prefers to put aside the 
muscle with ligatures rather than dividing them temporarily. It is an 
interesting observation. 

SURGICAL TECHNIQUE OF OPERATIONS UPON THE EXTRA- 
OCULAR MUSCLES 

The surgical procedures in general may be grouped under five headings- 
(1) tenotomies; (2) recessions; (3) resections and tuckings; (4) advance- 
ments; and (3) transplants. Tuckings must include O'Connor \ einih 
operation, basically a tuck. Practically, a tuck is also a resection, for it 
does remove from function a portion of the muscle, and, while there is no 
rejoining of cut ends, the result is the same. Further, an advancement is 
seldom done without some resection at the same time, though a “whip- 
stitch suture reattachtnent” of a formerly tenotomized internal rectus iv a 
pure advancement without resection. Frequently, one or more procedures 
are combined in a surgical attack, the various procedures either being 
simultaneously carried out, or with stated intervals of time between them. 
In general, operations fall within these classes depending upon the degree 
of deviation present. 

The general rules for surgical procedures for concomitant and non- 
concomitant squint are different as the degree of deviation varies. In 
concomitant squints even the alternating types respond somewhat differ- 
ently than do the monolateral cases in so far as surgery is concerned. That 
difficulty of obtaining parallelism in the alternating form of strabismus 
demands even more exact surgical correction. 

The surgery for the tropias differs somewhat from the surgery necessary 
for the phot-fas. The roles separating one from the other arc not hard and 
fast, because from a surgical standpoint it is difficult to decide the exact 
threshold which is present separating one from the other. PliysioIogiealJv , 
this is somewhat different. Such characteristics as a manifest deviation, 
fixing and non-fixing eves, alternation, the absence of diplopia, the propor- 
tion present Iwtween prism abduction and prism adduction, arc all too 
well-known to be considered here. In spite of this, a certain percentage of 
hyperphoria is not the result of innervational defects. Instead, they are 
minimal cases of paresis of the superior or inferior rectus muscle, the 
obliques U-ing much less frequently involved. Further, the degree of 
hyperphoria is not an indication of the amount of disability present. Slight 
i Detachment of the lUtina. Oxford Medical Put Jiratiort*. HOC. 
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amounts may be the cause for marked symptoms, while decidedly large 
degrees are seen with the patient wholly symptom free. Further, the 
symptomatology does not depend upon whether the deviation present is a 
hyper- or a hypophoria. Perhaps the reason for the absence of symptoms 
in a small number of those cases with a moderate degree of hyperphoria 15 
due to the fact that these are correcting their diplopia, or their diplophobia, 
by a compensatory head-tilting. White’s rules for operative procedures in 
the phorias follow herewith in abstract. 1 They are the observations of 
great experience, hence, of great value. ( 1 ) Operative procedures should 
not be resorted to until other means have been thoroughly tried for relief. 
These include the treatments of possible constitutional causes, the wearing 
of prisms, and the use of prisms for exercise. Surgery should never be 
undertaken unless there is a reasonable chance for improvement* of symp- 
toms. ( 2 ) In some instances, operative cases are not relieved. This is not 
due to the fact that the operation may have been contraindicated or im- 
properly done, but because the wrong muscle or muscles were chosen for 
the surgery. ( 3 ) In general, in hyperphoria, a resection or tucking of the 
paretic muscle is preferred over an advancement, first, because of the 
relatively small amount of correction necessary, and second, because the 
original insertion is used and a postoperative torsion is less liable. Ten- 
otomy of the associated and antagonist muscle is occasionally a still better 
procedure. This is best seen in the indicated tenotomy of the inferior 
oblique muscle for a paresis of the superior rectus of the opposite eye, 
though even here, when the paresis is not marked and the secondaiy- 
deviation is slight, a resection of the superior rectus might be preferred. 
(AmiOR: see subsection on Recession, of the inferior oblique.) (4) In 
paresis of the superior oblique muscle, a recession of the associate and 
antagonist, that is, the inferior rectus of the opposite eye, is advisable. 

( 5 ) Examples of improper surgery are as follows: (a) “Gh en an example 
case of right hyperphoria, as the right eye is higher, tenotomy of the right 
superior rectus is done. The right hyperphoria, however, was due to a 
paretic right inferior rectus, and now following operation, a paretic superior 
rectus of the same eye has been added to the original condition.” (6) “A 
second case of hyperphoria in which the left superior rectus was advanced 
to bring the left eye up to the hyperphoric right, where the original trouble 
instead was a paretic right inferior rectus.” (6) In examining every case of 
hyperphoria for surgery, the amount present should be measured for 
distance and near, but even more important, it should be measured in the 
six cardinal fields, to obviate mistakes in surgery as just quoted in 5 , 
above. The measurement of the hyperphoria is especially valuable and 
important in the upper and lower outer comers. ( 7 ) The screen and parallax 
test with the amount of deviation measured by prisms is the best test for 
these corners. The deviation for distance and near in this mid-line, may 
be made by any of the large number of tests available, but since the screen 
test must be used in every case, it is convenient to use this method for the 
primary position measurement as well. (8) One must always bear in mind 
the fact that some patients with hyperphoria have learned so well to over- 
come it, that it may not be the cause of their symptoms. Under such 
circumstances, the only way to decide this conclusively' is to prescribe 
prisms with the proper advice, so that they are to be removed if not well 
tolerated. ( 0 ) Contraindications for surgery are: “(a) When there is still a 
1 Arch. Ophth-.'vtd. 7, May, 1932. 
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possibility of a change in the amount or character of the hyperphoria. This 
may be due to a change in the course of the disease or ns'a result of treat- 
ment, systemic or otherwise, (b) When the patient has not suppression of 
the false image, but because it is so far from the true image, it does not 
annoy. When an operation is performed in this case, the false image may 
approximate the true image so closely that it would be very troublesome, 
if for any reason the patient was unable to fuse the images. '(10) When the 
operation is decided on, determine whether to (a) resect the paretic mit'clc, 
(b) tenotomize the associate antagonist or (e) tenotomize the direct antagon- 
ist. The choice will depend on the amount of paralysis and also on the 
amount of the secondary deviation and the secondary contracture. Not 
infrequently, the operator max have to resort to any two or all of the^e 
procedures.” 

Table 1. — Rules for Decidlvo on- Surgical Procedure for Ngn-par.it ytic Forms of 
The Lateral Thomas* 

Dtims “ 

Squint (a) Convergent Divergent 

(a) 10* T ucki ng external rectus Tucking internal rprtu* 

(a) 10® to 15° Tucking external rectus or re- Advancement or tucking of in* 

oe«sion interna l rectus. (4) ternai rectus 

(a) 15° to 20° Recession internal rectus (4) Or Tucking internal rectus with a 

advancement external rectus rerc-oion of extcrnil reeius at tin* 

Mtnejame 

20® to 30° Advancement of external rec- Advancement of internal re. tus 

tus with resection of tendon \t a with recession external recto-, at the 
later period, recession of internal same time (e) 
rectus Tucking of external rectus 
with recession of tbe internal rec- 
tus at th e same time 

30® to 40° Advancement of external rectus Advancement of internal rectus 

w ith resection of tendon ond reces- with rejection of tendon Recession 
sion of internal rectus at the same external rectus at the same time 
time. Recession of the interna) Tucking or advancement of internal 

rectus opposite eje or tucking of rectus oppo-.it e eje later period 
external rectus opposite eje to lie 
done at a lat er pe riod. ___ 

40® to 45® \dvanccment of external rectus Advancement of internal rectus 

until resection of tendon Reces- with resection of tendon Recession 
sion of internal rectus same time. of the external rectus Advanre- 
Advancoment of external rectus meat of intern'll rectus with tesee- 
with resection of tendon opposite lion of tendon opposite eye. later 
eje later period Recession of in- period. Recession of external rec- 
ternal rectus may l>e necessary at tus at the same time The ejes 
the some time done separately but both muscles in 

one eye operated simultaneously 

45° Double advancements of both Advancements, resections, and 

external recti with resection of recessions must be of maximum 

tendon with double reeesMons of degree pos-ible. on loth ejes. cacti 

both internal recti each eye oper- ej e operated upon eeparatefj Imt 

ateil separately. l>ut both muscles both muscles of one e> e operated 

of one eye operate*! aimultane- upon simultaneously 

ously 


(a) Demands for the correction of the phonas are slightly le*s rigid than are tho-c con- 
nected with the correction of the tropia-s- 

(4) Recession, especially if conv crxenre increases at tbe near point 

(e) Advancements and rejections are anatomically limited upon the internal rectus. 
Recession of the externa! rectus of the opposite eje, at a later period. 

i In the discussion of the lateral deviation*, one must remcml-er that vertical anomalies 
are a frequent complication See White’s rules in chart on the phonas, pare 1*5. 
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Table 2.— JiriES ros Decjkkg on SrecicuL PeocEpriE for the Phobia* 


I’Lona 

Indmdual type 

Surgerr 

Exophona 

AcvoiuiatxiatTVe exophtona as 
with myopia, convergence insaffi- 
neney near only, proportxmst* to 
degree of myopia. 

Tuckras of one or both internal 
recti. 


Convergence insufficiency fi- 
opborva for tiear and for distance, 
measurement of prism ductions 
‘bow tie durtxtn defect m tie up- 
set adduct jon-abdurOon ratio 

Tucking o! one internal rectus, or 
both. May need at time* recessim 
of one externa] rectu= a* weD. 


Divergence excess, exophona for 
both near and di-tan ce. may even 
l>e equal m amount for the tiro. 
Ptvm durUon test- show the 
marled abduction mtvease over 
adduction in the upset adiucuon- 
abduction ratio. 

Kecesson of both external recti. 

Ewphoru 

Convergence excess, esopbona 
m proportion equal to or even 
greater at near than at distance. 
Prism duct van tens show adduc- 
tion preponderance 

.Recession of both internal recti. 


Divergence insufficiency, eso- 
pbona for both near and distance. 
Prism duetion tc-ting must be 
carefully earned out to determine 
the divergence msoSe^nry factor. 

Tucking of on* or both of the 
external rvcu. 

Central con- 
vergence 

paralysis 

Condition is essentially one ol 
divergence excess. 

See above. 

Central diver- 
gence paral- 

Case is essentially one of con- 
vergence excess 

Sec above. 

Hjitiphonl (a) 

In general surgery to be directed 
to the hypopbonc eye though it 
may fce necessary to divide this 
letween the two because ol a great 
degree of hyperphoria 

Double hyperphoria fa not a 
surgical condition, instead (Uiel- 
tehow=ky) fa a pure in&eTvatkmal 
defect. 


Spasm of an elevator 

The surgery of this variable femn 
of bypertrogja fa considered under 
paralytie strabismus. 


Less than 10 s . 

Recession of the overacting mus- 
cle on the byperpborie eve. (See 
Lancaster's statement, page 117.) 


10 " to IS" 

1 . Tucking of the underacting 
muscle on the hypopbonc eye may 
be combined with a minimal reces- 
sion of the overacting muscle of the 
hyperpbone eye. 

2. Tucking combined with reces- 
sion of an antagonist on the >inr 
eye fa usually cot recommended for 
hyperphoria of less than 30. 
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fABLE 2 — Rcles for Decjdi.so os Pcrcical Procedi re ron the PnoRue— Continued 


1’bona Individual type gutgrr} 

15® to 20°, and over. Tucking of the underacting mus- 

cle on the hypophorie eje combined 
with lurking of the Underacting 
mu«cle on the hyperphorie eye to he 
done in two stages A recession of 
an underacting muscle may lx? 
necessary O'Connor cinch opera- 
tion on the underacting muscle of 
the hj-pophone ej e or the underact- 
ing muscle of the hyperphonc eje. 


1 In operating for hyperphonn surgery must he direrted toward the 
lesser measurement considering the hyperphoria for near and for distance 

2. Double hyperphoria is an innerv altonal problem and must not fie 
treated surgically 

3 White Transactions American Academj of Ophthalmology and 
Otolaryngology. 1938. abstract of conclusions 

o. So person with lateral strabismus should be operated w ithout a study 
and analysis of the vertical element 

b. When operating to correct a lateral deviation, the rules are not the 
same if a vertical factor is present 

e In cases of convergent strabismus in which it is thought bed not to 
correct the vertical deviation first, there is less danger of ov ereorrertmn »f 
the first procedure is resection of one or both external rectu« mu-cles 
Recession o f the internal rectus muscle js then Ic/l lor a finer ad/u*rniiiif 
if that becomes necessary 

d The surgery for uncomplicated convergence or divergence cxies-s if 
carried out similarly in those cases of conv erpenec or div ergence excess w ith 
an accompanying vertical factor will likely result in «omc to gross over- 
correction In a few instances, it may, instead, permit an almost equal 
amount of undercorrcction. 

(See Occlusion hypcrfrophia ) 


1 If areompnnied b> hvjer- 
phona fir»t surgical attack is toward 
thi*. utilumg the directions as 
abov c. 


Detaching tlic superior rectus anti 
reattaching at the po-itnm of the 
stump but more lateralward ho* a 
tendency to swing the corneal axis 
toward the vertical Dctarhtng the 
inferior rectus Bnd reattaching at 
the position of the stump more 
nnsalward gives a similar result 
though to a loss degree 


Detaching the superior rectus and 
reattaching more nasal* ard has a 
tendency to bring the cornea I merid- 
ian toward the vertical Detach- 
ing the inferior rectus and reattach- 
ing in an opposite direction will give 
the same re-ult though lo a some- 
what less degree Praciiratly there 
should lie no difference in the result 
whether applied to the siij-erior or 
the inferior rectus Actually, how- 
ever, the broader stump of the supe- 
rior rectus and its rreater distance 
from the bmiais permits a greater 
degree of correction. 


Minus cjclophnria 


C j elophoria Correction of the accompanying 

hyperphoria may improve the tor- 
sion of a ryclophona A recession 
of an overacting muscle may also 
decrease the torsion of the cjclo- 
phorta 

Plus cyclophona 
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Table 2. 

— KtiM non Decmt'c ov St-BfiiCit. Pnocxsvsz ro£ Terr Ppnmt 

FI**!* 

lzxbnd-xal tyje 

S=piT 

Exopborss 

Acttraaoditire er^phcni as 
*tth rayof zx, convergence i-qtfh- 
<ieney twar only, proportionate to 
decree of myopia. 

Tucking of one or both internal 
recti. 


Converged re insaScieney ex- 
©J-Loria for near and for distance, 
measurement of prism Airtawa 
tbtnr the d-ictioa defect in tbe up- 
set adduction-abduction ratio. 

Tucking ©I one internal re*tus. or 
both. May teed at time- rece'rfoa 
of one external rectus s.- weS. 


Dive-genee exftrs. exo; horia for 
both near and distance, may even 
lie equal in amount for the t*“o. 
Prism d action te*ts sho* the 
marked abduction increase over 
adduction in the up-et adductija- 
abduetion ratio. 

Ktwsdoa of both external rrcti. 

Eeopbons 

Convergence excess, esopboria 
m proportion equal to or even 
greater at near than at distance. 
Pn-m dnctxra test* *bo« adduc- 
tion preponderance 

Recession of loth internal Te*ti. 


Divergence insuScieEcy. e-o- 
pborn for both near and distance. 
Pnsn d -onion tedia* must be 
carefully earned out to dete-miae 
tbe divergence msu5cs**ey factor 

Tucking of one or both of the 
external recti. 

Central con- 
vergence 
paralysis 

Condition is essentially one of 
divergence excess. 

See above. 

Central dnrr- 
renrv paral- 

yns 

Case is essentially one of roa- 
' cTjrcncc excess. 

See above. 

Hyperphoria <° 

> la fcneil iintfij to be directed 

to tie hvpopbone eye though it 
may be necessary to divide this 
fceftreen tbe nro became of a meat 
degree of hyperphoria. 

Double hyperphoria « not * 
surgxal condition, instead <B5d- 
•ebowsky) is a ptzre mnervatirmal 
defect 


Spasm of aa elevator 

Tbe surgery of thfc variable form 
of hyjcrtropia is considered under 
paralytic strabismus. 


Less than 10 s . 

Recession of the overacting mus- 
cle m tbe hyperj-boric eye. (See 
lancaster’* statement, page 117.) 


10 s to 15®. 

1. Tucking of the underacting 
muscle oa the hypopfcoric eye may 
be combined with a tPTnhnal reew- 
sioa of tbe overacting muscle of tbe 

byperrhoric eye. 

2. Tucking com biced with reces- 
sion of an antagonist oa the same 
eye is usually *»t recommended for 
hyiorpbona of less than 20 . 
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Table 2.-Rcua roR Decidirc os Subcicvl Procedvre tor the Piiorus— Continual 


Fhorm Individual type Suren} 

15° to 20°, and ov er. Tucking of the underacting mus- 

cle on the hypophoric ev e rorahined 
with tucking of the underacting 
muscle on the hyperphorte eye to l*> 
done in two stapes A recession of 
an underact! rip muscle may be 
necessary. O'Connor cinch opera- 
tion on the underacting muscle of 
the hypophorie eye or the underact- 
ing muscle of the hypcrphoric eye. 


1. In operating for hyperphoria Mirecrv must l>o directed toward the 
lesser measurement considering the hyperphoria for near and for distance 

2. Double hyperphoria is an innervations) problem and mu.| no? 1** 
treated surgically 

3 White Transactions American Academy of Ophthalmology and 
Otolaryngology, 193S abstract of conclusion* 

a No person with lateral strabismus should be operated without a study 
and analysis of the vertical clement 

b When operating to correct a lateral donation the rules are not the 
same if a vertical factor is present 

e. In cases of convergent strahi-mu- in which it i* thought Lest not to 
correct the vertical deviation first there is lc-s danger of ovcrcorrcrtion if 
the first procedure is resection of one or both external rectus mu-rlc«. 
Recession of the internal rectus muwle i- then left for a finer adjustment 
if that becomes neee«sar> 

d. The surgery for uncomplicated convergence or divergence exec-* if 
carried out similarly in thote case* of convergence or divergence excess with 
an accompanying vertical factor will hkelv result hi some to pro-' over- 
correction In a few instances it msv in»tcad permit an almost equal 
amount of undercorrect Kin 

(See OcefuMon hypcrtrophiJ i 


1 II a> oomponied by hvjcr- 
1 horia first mu picul attack i- toward 
this utiliting the directions as 
nhovc 


Detaching the superior rectus and 
reattaching at the position of the 
-tump but more latcndwsrd has a 
tendency to swing the corneal axis 
toward the vertical Detaching the 
infeiior rectus and renttarhing at 
the position of the stump more 
nasalward gives a similar result 
though to a Iex> degree 


Minus cyclophona. Detaching I he superior rectus and 

reattaching more nasalward has a 
tendency to bring the romenl merid- 
im toward the vertical Detach- 
ing the inferior teetus and reattach- 
ing in an opposite direct ton will give 
the same result though to a some- 
what le-.s degree Practically there 
should be no difference in the result 
whether applied to the superior or 
the inferior rectus. Actually, how- 
cv er, the broader stump of the supe- 
rior rectus and its greater di-tance 
from the limbus permits a greater 
degree of correction. 


Cy ctophoria Correction of the arrompan.v mg 

hyperphoria may improve the tor- 
sion of a eyclophoria A recession 
of an overacting muscle may also 
decrease the torsion of the cyelo- 
phoria 

Plus eyclophoria 
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Table 2. — Rules fob Decidua oj. Surgical Procedure for the Phorl\s— Continued 


Phana Individual type Surgery 

Cyclophoria In the surgery of cyclophoria as applied to the superior and inferior recti, 

n similar result can be obtained to that above if only the major portion of 
the muscle is resected from the sclera. The sutures to reattach the resected 
portion should be carried forward and temporalward on the superior rectus 
in plus cyclophoria and forward and nasal ward on the inferior rectus in 
• plus cyclophoria. The line of insertion then from the uncut portion of the 
tendon toward the reattached portion of the tendon is oblique and the 
reattached portion lies closer to the limbus than formerly present. The 
surgery of minus cyclophoria would be the opposite to that above. 


(a) Not to include those cases of elevator-depressor paralysis, recti or oblique, congenita! 
or acquired These are essentially cases of paralytic strabismus, a tropia. 

Tables 1 and 2 illustrate a general scheme for combining various pro- 
cedures in the varying degrees of non-paralytic tropia, and in the phortas. 

Dunnington’s rules 1 are an ideal footnote to Tables 1 and 2 as just pre- 
sented. Dunnington’s rules follow herewith verbatim. 

Refractive Error .— In an esotropia in which there is present a high degree of hyper- 
opia or of anisometropia, great care must be used in weakening the internal rectus, 
while in an exotropia of similar nature a liberal neakening of the external rectus 
may be required. 

Visual Amity.— An esotropia with an uncomctible amblyopia ex anopsia is also 
an indication for a conservative amount of neakening of the internal rectus. 

Fusion .— In the absence of fusion or any prospect of obtaining it although the 
operation is purely a cosmetic one, a destruction of power of convergence (by too 
gTeat a recession) will eventually lead to a secondary divergence. If the fusion is 
present a destruction of power of convergence renders it impossible at near range. 

Diplopia —Its presence or absence before operation should be carefully noted and 
any operative procedure undertaken should be designed to do away with it or eke 
to render it more comitant. 

Measurements of the Amount of Deviation .— By this means our most important 
preoperative information is obtained. A comparison of the findings for distance 
and near enables us to tell whether it is primarily an anomaly of convergence or of 
divergence. The measurement in the six cardinal directions or gaze offers definite 
evidence of its nature— paralytic or non-paralytic. [AtrniOR. See Duane’s double V 
diagram for maximum right and left hand elevators and depressors.] 

A study of the movements of the eyes by the comitance test is most useful in 
young children in detecting underactive or overactive muscles otherwise easily 
overlooked. 

The estimation of the convergence near point is of service in helping us select the 
operation of choice in both convergent and divergent strabismus. An esotropia 
manifesting a marked spasmodic inshoot on attempting to converge, certainly calls 
for a generous recession of the internal rectus. When no such spasmodic inshoot 
exists, much greater caution must be used in receding the internal rectus. An 
exotropia exhibiting no power of convergence requires more shortening of the in- 
ternal rectus than does one with a good relative near point of convergence. An 
exdtropia with a normal near point of convergence is primarily due to a divergence 
excess; consequently the principal operative interference should be a recession of 
the external rectus Experience has shown, however, that unless gome shortening 
of the internal rectus is also done an undercorrection results. 

Time of Operation and Anesthesia .— Operation should be performed when indi- 
cated regardless of age. It is my firm conviction that the vast majority of the 
deviations should be removed prior to the school age. The reasons for advocating 
early operation are: 

1. A good functional result is more apt to be secured. 

i Duni ung ton. J. £.: The Surgical Treatment of Ileterophoria and Heterotropia. Americas 
Academy ot Ophthalmology and Otolaryngology. Section on Instniction. l&tt. 
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2. Secondary muscular changes are less frequent in cases of short duration. 

3. Early removal of the cosmetic blemish is important from a psychological 
standpoint. 

4. Postoperative diplopia, if present, is more readily overcome in the young. 

Many objections are raised to early operation and chief among them is the neces- 
sity for the use of general anesthesia. This objection is largely theoretical, for if 
one carefully analyzes his case prcoperatively he can usually determine beforehand 
the amount, and character of the operative interference needed for its correction. 
Of course, it is necessary to vary this plan, if unusual muscular conditions are 
found at operation. 

Indications for surgery, according to Travers/ are even more interesting 
because they include certain abnormal physiological factors. Abstracted 
they are as follows; 

It is probably unwise to try orthoptic treatment in any patient who 
has an abnormal correspondence, as the tables show (Travcr's Tables), 
that the longer the deviation persists the less likely is normal correspond- 
ence to be reestablished. Xo treatment which does not include surgery 
had any beneficial effect upon the patients with abnormal correspondence. 
It appears that fusion training can improve a function already present 
but cannot usually develop the function. Cases with normal retinal cor- 
respondence who fail to improve under training, and with poor depth of 
fusion, have a relative poor chanee of cure without surgery. It seems that 
even with good fusion there is a relatively poor chance of effecting a cure 
if the angle of squint is over 20 degrees. The advantages of early surgery, 
according to Travers, are: there will be an immediate improvement in 
the appearance of the child with all the attendant advantages. In these 
cases which have abnormal correspondence, there is far more chance of 
the development of normal correspondence and fusion when operation is 
undertaken early. The length of treatment is greatly shortened —usually 
by years. There is probably less likelihood of amblyopia developing— 
though of course this should he watched for— even after operation. 

The disadvantages of late surgery are the following. The treatment is 
prolonged for years. There is more likelihood of amblyopia developing. 
In the cases with abnormal correspondence, there is less likelihood of the 
patient eventually obtaining normal binocular vision. 

Lancaster calls our attention to the necessity for converting the deviations 
in degrees or prism diopters into millimeters. There arc .%0 degrees in the 
circumference of the eye. It has a circumference of 72 mm.; thus 1 mm., 
theoretically, equals 5 degrees of the arc. A degree of an arc is equal on 
the circumference of the sclera 10 prism diopters of de\ ration; or a conver- 
gent strabismus of 20 degrees must have the center nf its cornea shifted 
4 mm. In larger eyes 1 mm. will equal slightly Jess than ~> degrees, and in 
smaller eyes slightly more than 5 degrees. These rules and measurements 
apply only in the lesser degrees of deviation. In the greater degrees, the 
magnification of their contributing factors modifies the effect of these 
measurements and ratios. Lancaster calls attention to this in his discussion 
of the surgery of the ocular muscles and emphasizes these somewhat 
intangible and undeterminable effects. A high degree of convergent 
strabismus is augmented by the lateral rotation of the sitperior and inferior 
recti working together. The greater the degree of strabismus the more are 

> Concomitant Pquint. The Gifford Edmonds Prise in Otibtbalmology; IIH6. published 
by the British Journal of Ophthalmology- 
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the two recti mentioned acting as secondary internal rotators. In a similar 
way the check ligament and the difference between the anatomical relation- 
ship of the medial and lateral check ligaments all play important factors. 
Lancaster's rules for procedure are rather similar to Jameson's and Jack- 
son’s. Lancaster feels that it is impossible to reduce the problem to a 
simple rule, such as shortening or lengthening a rectus muscle a certain 
number of millimeters. He feels that a resection or recession of 4 mm. will 
probably move the eye 2 mm. if nothing is done to the antagonist. 

Too often in muscle surgery, the operator disregards vertical anomalies. 
Reference has been made to this in 3, under Hyperphoria, Chart, Table 2. 
White and Brown* made a study of 11,G00 persons in the hope of gaining 
some definite evidence as to the frequency of occurrence of the condition 
producing vertical anomalies and the effect of one condition on the other. 
Of this group. 1955 showed some anomaly of the motor muscles as judged 
by Duane’s normals, and of these 3G.G per cent had an accompanying 
vertical anomaly . Convergence excess alone or complicated with divergence 
insufficiency was found in 10-G per cent, with a vertical deviation in 39-8 
per cent. Divergence insufficiency alone or complicated by a secondary 
convergence excess was found in 2.5 per cent, with a vertical deviation in 
59 per cent. Divergence excess alone or complicated by a secondary con- 
vergence insufficiency was found in 7.5 per cent, with a vertical deviation in 
59.9 per cent. Convergence insufficiency with a secondary divergence 
excess was found in 2.S per cent, with a vertical deviation in 40 per cent 
It is no wonder that White feels that many of the poor results from surgical 
treatment either of overcorrection or undercorrection are the result almo-t 
without exception of a vertical imbalance either not considered surgically, 
or not discovered diagnostically. The conclusions of White and Brown 
follow: 

In uncomplicated convergence excess with either a lower or a higher degree of 
hypermetropia, a double recession will (five a most satisfactory result. However, 
when a vertical imbalance is present, the same amount of recession for an equal 
amount of lateral squint may result occasionally in undercorrection but more fre- 
quently in overcorrection, about as much as the original squint. This result may l»e 
delayed or it may develop immediately after operation. 

In uncomplicated divergence excess with a normal convergence near point, a 
conservative recession of one or of both external rectus muscles gives a good result. 
In the presence of a vertical imbalance, there may be an undercorrection, but much 
more probably a marked overcorrection. 

In convergence insufficiency with secondary divergence excess, or when the 
divergence excess is primary, one can judge the operative results accurately when 
there is no vertical imbalance. But in the presence of a complicating hypertropia, 
the same amount of recession or resection may result in a definite overeorrection, 
but much more probably there will be an undercorrection of the lateral deviation. 

In general, when considering the directions for the two deviations, that 
is vertical and lateral, the greater of the two deviations should be corrected 
first, surgically. It is not wise to correct the two deviations simultane- 
ously. When the degree of vertical deviation approaches closely to that 
degree of lateral deviation present, then the vertical deviation should be 
corrected first. This is especially important when the degree of vertical 
deviation varies in the lateral rotation. One can see this as an outstand- 
ing factor in congenital and acquired palries of the superior rectus 
on one or the other side. If the surgery is carried out in this sequence, and 
» Arcb. Ophth, vol. 21. June. 1939. 
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an adequate inter* al of time permitted between the correction of the 
vertical and lateral deviations one will find almost universally that there 
has Leon a definite decrease in the amount of lateral deviation present fol- 
lowing the correction of the vertical Figure 1G0 is an interesting study of 
such a situation. A illustrates the left hyperexotropia as a result of con- 
genital defect of both superior oblique and inferior rectus on the left, 
that is the patient had no functioning depressors on the left. The right 
hand depressors were normal. II of Figure I GO shows a marked increase 
in the hypertropia with right lateral rotation. C of Figure 1G0 is the early 
postoperative correction of both \ ertieul and spontaneous correction of the 
lateral deviation following a tenotomy of the inferior oblique and tendon 
transplants from the superior and inferior recti to the internal rectus. The 
schematic charts which follow are quite illuminating. Attention is called 
to the cross wires in each drawing to illustrate the anatomical center in the 
palpebral fissure. 1 is a drawing of the eyes in revise; 2. the eyes with the 
left fixing, the secondary de\ ration it quite manifest, 3. the position of the 
eyes in right lateral rotation; 4. the position of the cj es in left lateral rota- 
tion; 5, the eyes in downward gaze, G, position of the exes in direct upward 
gaze; 7, the eyes up and to the right, 8, the e\ es up and to the left; 9, the 
position of the ey es following tenotomy of the inferior oblique but before 
the surgery was completed by the tendon transplants to the internal rectus. 

The proper time for surgery, in concomitant strabismus, is an important 
question. There are many factors which modify the decision. Naturally 
it is assumed that a careful study has been made of the case. As Dunning- 
ton states, 1 the value of all non-operative measures should be weighed in 
each case, and an operation advised only when com inccd that in surgical 
intervention lies the only relief Occasionally such a decision can be made 
at once. In rare instances, it may take a year or two, but once it is made 
there is no reason for further waiting. Duane, twenty-two years ago, 
stated that “to let a child go on because in a small percentage of cases the 
operation fails seems to be ill-advised timidity." There is no douht that 
secondary muscle changes develop in eyes of squinters of long duration. 
Overactive muscles become hypertrophied, and the imdcractjve ones 
stretch ami become weakened. Since these muscle changes diminish the 
chances for success, the earlier one operates, the more favorable arc con- 
ditions for an ultimate complete correction. Postoperative diplopia is less 
likely to arise in patients operated on at an carl} age, and furthermore, 
should it occur, it is much more readily overcome in early childhood than 
in later life. The value of orthoptic training follow mg surgeD »- a well 
established fact. The younger the child, the more likely i s it that that 
degree of fusion which the child had at the time of surgery, can l>e utilized 
most advantageously in obtaining the l*est possible results. 

Tenotomies which are partial. in that they include only a portion of the 
cross surface of the muscle, are of no value. Unwanted rotational effects 
may occur (especially in considering partial tenotomies of an inferior 
oblique over-action), and if a degree of deviation is present which needs 
surgery, a minimal recession of the entire tendon at the stump is the logical 
procedure. Tenotomy of the internal rectus, the superior rectus, and of the 
inferior rectus is never to !>c recommended. The lost convergence power 
connected w ith a tenotomy of the internal rectus can result in n secondary 
» Arth. Ophth , »o|. 10, OpioW, 1*»33. 
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divergence of the eyeball giving a paralytic type of strabismus. Surgical 
procedures upon the superior and the inferior recti are always a matter of 
attention to fine details. Figure 12V illustrates the close and usual propin- 
quity which exists between the superior and inferior recti, the external 
rectus and the superior and inferior oblique muscles. Recessions, tuckings, 
and advancements are procedures which can be controlled at all times. A 
tenotomy which has any appreciable value must have a complete detach- 
ment of the insertion of the muscle from the sclera. While there are no check 
ligaments on the superior and inferior recti comparable to those of the 
internal and external recti, still Tenon's capsule cannot be considered as an 
adequate anchorage for limiting the degree of possible posterior displace- 
ment. Tenotomy of the external rectus is occasionally indicated. The 
lateral check ligament will not pull the muscle so decidedly toward the 
lateral wall of the orbit; hence, divergence insufficiency will not develop. 
A recession should be done instead in practically all instances; it is such a 
simple procedure that it seems unwise to substitute for it another procedure 



not equally satisfactory. Divergent strabismus from a paralysis of the 
internal rectus is really the only procedure wherein a tenotomy (of the 
external rectus) is justifiable. 

Tenotomy.— The eyeball is moved nasahvard and the conjunctiva incised 
vertically, in a concave manner, parallel to the curve of the external 
cnnthus, and G to 8 mm. from it. After the conjunctiva has been incised 
and the superficial layers of the fascia dissected free from the conjunctiva, 
a small muscle hook Is placed under the inferior or the superior border of 
the muscle through the fascia to identify its position. This is immediately 
withdrawn and a snip made through Tenon’s capsule at that place, uncover- 
ing the sclera. The hook is then reintroduced, passed under the muscle, and 
rotated slightly, so that the tip of the hook bulges the overlying capsule on 
the opposite margin of the muscle. A second snip is made here through 
the capsule and a larger hook reintroduced from that side lifting the muscle 
clear from the sclera with the fascial sheath still undisturbed. Without 
further dissection, the muscle belly and tendon are raised slightly from the 
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sclera and the tendon insertion cut from the sclera with sharp scissors. One 
should be careful that all the fibers have been cut and that there are no 
deeper posterior attachments to the sclera on the under surface of the 
muscle. In this way minimum dissection and trauma of and to the capsule 
has taken place. The conjunctiva is then closed with a running black silk 
Xo. 1, twisted suture, untied, and the free ends of the suture allowed to 
project from the conjunctiva. 

Tenotomy of the inferior oblique is a sound surgical procedure. It is 
always indicated in the hyperphorias and the hypertropias which develop 
because of a paralysis of the contralateral superior rectus. The muscle h> 
reached by an incision through the lower lid, or through the depth of the 
inferior cul-de-sac, at the junction of the inner and middle thirds, paralleling 
the rim of the orbit and immediately above it. When through the lid, the 
orbicularis fibers ore separated and an incision made through the super- 
ficial fascia of the orbit. The tendon can be reached and dcliv creel into the 
wound by a small muscle hook passed into this wound with the heel of tlx 
hook away from the nose, the hook being directed upward and slight l\ 



inward. The tendon is readily identified when delivered There mav he 
some prolapse of orbital fat. This is of no concern. A complete tenotomy 
(or myoectomy) is done and the wound closet! in two lav era. the fascia 
with No. 3-0 plain catgut, and the skin with an intradennic dermol Miture 
(Fig. 12S, Ii). If one feels it necessary to limit the subsequent excursions 
of the eyeball, tile cut tendon of the oblique distal to the (joint of the 
tenotomy, ran be anchored to the orbital rim with X'o. 3-0 catgut suture. 
This would act as a check ligament preventing any o\ emotion downwards, 
as a result perhaps of the superior oblique. Such a pnx-wUon should he 
considered in the lesser degrees of hypophoria accompanj ing a para!.' sis 
or paresis of the contralateral superior rectus. (The word hypophoria is 
used here though the eye upon w hicb the tcnotoim is bring done is directed 
upward as compared to the hypophoria in the contralateral eve resulting 
there from the paralysis of the superior rectus.) 

Tenotomy of the superior oblique is a similar procedure with rattier 
limited indications. In this the surgery is indicated liecause of the li'per- 
phoria present as the result of the infrequent paralysis of an inferior reel Ms 
muscle in the eye contralateral to that upon which the superior o » iqu* is 
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to be tenotomized. The eye with the overacting superior oblique muscle 
would have its visual axis directed downward as compared to the hyper- 
phoria of the eye on the paralyzed side. In these paralytic conditions of 
the superior and the inferior recti, the basic hypo- or hyperphoria is exag- 
gerated in the lateral rotations. When directed to the side of the paralyzed 
muscle, by the lateral rotations, the contralateral oblique muscles are now- 
in a position for maximum elevation and depression, while the superior and 
the inferior recti yoked with the obliques are now also in a position wherein 
maximum vertical deviation will occur as a result of the paralysis of one or 
the other. 

To tenotomize the superior oblique, an incision 11 to 2 cm. is made in the 
orbital palpebral fold just below the rim of the bony orbit. The incision is 
carried through the tissues of the lid and the fascia until the bony margin 
has been uncovered. It is wise then to introduce small, self-retaining 
retractors. A hook is placed in the outer extremity of the incision, intro- 
duced with its heel toward the temple, directed somewhat posteriorly 
under the rim of the orbit and almost vertical to the plane of the face. As 
the hook is passed down toward the depth of the orbit, the handle is de- 
pressed toward the temple with the heel posterior. The hook should engage 
the tendon during this maneuver slightly behind the trochlea, the resistance 
from the tendon can be felt, and one can see the cornea moving down and 
out. With the tendon held on the hook, sufficient blunt dissection is carried 
out to free the tendon from the surrounding fat and fascia. It is then cut 
between the hook and the trochlea (Fig. 12$, .4). As soon as it has been 
cut the book will release itself, and the cornea will move upward and out- 
ward. Hiemostasis should be completed, and as soon as the wound is 


Ijxiend ftiB Fig. 120 

Fig. 120. — A, m3d OYeraction of the left inferior cMique musde right literal rotation, 
with marked overaction of right inferior oblique muscle in left lateral rotation- B, similar 
situation with both eves to the front, papillary reflexes center; middle illustration; eyes to 
the left, overshooting right inferior oblique. underaction left superior rectus; lower picture, 
limitation of upward rotation on right, overshooting left inferior oblique. C. <o) schematic 
sketch of upper illustration B; (6) schematic sketch of torsion effect: O.D, increased infe rio r 
oblique elevation with gradually increased extortion from overacting inferior rectus muscle 
(patient has paresis of right superior rectus. OS. plus cydophona from exto-rion of inferior 
oblique with depression of eye. the result of paralysis of the superior rectus on the left, and an 
overacting inferior rectus (patient has a paralysis of left superior rectus muscle ) ■ (cl schematic 
illustration of lower illustration of B. OJD minus eyrlophona. superior and inferior effects, 
somewhat unbalanced. Upward rotation somewhat limited from psretie superior rectus, 
minus cydophona due to overaction of intoning superior oblique muscle. 0-5. marked 
overaction of inferior oblique muscle, with marked plus cydophona from overacting inferior 
rectus muscle. D, angles plotted to illus trate the bilateral plus cydophona. O-D. 27-5 de- 
grees from the vertical. 05- 17 degrees from the vertical. The sum of the 2-f- eydopborias 
results in 445 degrees of displacement, one rrrtical axis from the other in left lateral rotation. 
E, the analysis of angles as seen in the lowest illustration of B. (See sketches (cl of C.) The 
minus cydophona of O D. is 21 degrees. The marked plus cytlophoria of 05. i« 50 decrees. 
The sum of the minus cydophona O-D. and plus cydophona 05- results in a difference of 
29 degrees between the vertical axes of the two eyes in right lateral rotation. F. sketch illus- 
trating Listing's law. O-D. and 05. hare moved from eyes front to eye# up and to the left. 
Straight dotted line illustrates the path of shortest distance between eyes front and the new 
position of cornea'- Curved dotted lice upward illustrates the path of Listing's curve. 
Lower curve illustrates the pathway through which fovea travels in reaching its new position 
The inclination of the two comes in their new postion illustrates true torsion as viewed and 
estimated in the line of the visual axis- False torrion would be that apparent additional 
inclination of the visual axes seen if this inclination of the axes would be viewed and estimated 
looting directly jit the patient and not m the toe of the chsngwi visual axes. 
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quite dry, the fascia of the orbital septum is closed with interrupted Xo. 
3-0 plain catgut sutures. The lid may be closed with intemipted silk 
sutures or with an intradermic dermol suture. 

An overacting superior oblique muscle, while not a common condition, 
may be as Hughs and Bogart state* the cause of extreme discomfort to the 
patient. It is probably always responsible for torticollis, though all cases 
of torticollis are not always the result of an overacting superior oblique 
muscle. (See Fig. 129.) In some of the lesser degrees of this condition 
the conjugate yolk muscle, that is the inferior rectus of the opposite eye, 
may be advanced to minimize the effect of the overacting superior oblique. 
In most of the cases, however, recession of the trochlea is a sounder pro- 
cedure, and it makes unnecessary any lengthening operation upon the 
tendon of the superior oblique muscle itself. 

Tenotomy of the superior oblique should never be done except under 
most extraordinary circumstances. (As Lienfelder pointed out the superior 
oblique muscle seems to be the pacemaker in many of the comitant binoc- 
ular movements of the eye.) 

The technique of Hughs and Bogart is as follows: “A transverse incision 
is made through the skin parallel to and over the orbital rim in the region 
of the superior orbital notch. This incision is carried through the skin and 
the superficial fascia exposing the periosteum over the orbital rim. This 
periosteum is incised and undermined with a periosteal elevator along the 
roof of the orbit for a distance of 2.3 cm. backwards from the anterior rim. 
Those parallel incisions are made on each side of the superior orbital notch 
about 1 cm. apart and carried deeply about 1.5 cm. These incisions are 
made on each side of the trochlea which is located by palpation. This 
periosteum with the trochlea attached is simply pushed backward into the 
orbit. Only the skin wound needs to be closed. A pressure dressing is 
applied to maintain the retro-displacement of the trochlea and is con- 
tinued for four days.” 

Recessions. —Jameson’s surgery, as applied to recessions, has been a 
valuable addition to muscle surgery. The author, 5 in 1924, spoke of the 
controlled tenotomy used in Lindner's strabismus operation, as preventing 
a later contralateral deviation due to posterior slipping or non -attachment 
of the cut end of the muscle. By means of the suture the operator allows as 
much muscle relaxation as is wanted to augment the rotation required and 
obtained through the advancement. In 1922, Jameson first presented his 
correction of squint by muscle recession with scleral sutures. 1 This was 
further considered in 1925,* and in 1931, ‘considerably augmented. Worth 
in his earlier surgery demonstrated that scleral suturing is accurate, is 
feasible, and is safe. The safety of the procedure simply rests upon the 
importance of the operator keeping the point of his needle always visible 
as it passes through the sclera, as Jameson says, “from its point of entrance 
to its exit.” His observation is that a thin lamella of scleral fibers is trans- 
lucent, while if a needle is passed through the entire thickness of the sclera, 
its course from entrance to exit would be invisible. There are certain rules 
connected with a recession which should be briefly given here. To achieve 

' Am Jour Ophtb , Senes 3. rol. 25. Xo. S. August. 1942 

» Spaeth’ Lindner Strabismus Operation, Arch Ophth., 53, 542, 1934. 

* Arch Ophth.. 51,421. September. 1922. 

* Trans Ophth Soc United Kingdom. 45. 405. 1931 

* Arch Ophtb , 6. 329 to 361. September. 1931 
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conservative work, Jameson feds that the equator should he the most 
posterior boundary for any recession. In the average sized eye the equator 
will be 3 mm. back of the insertion of the internal rectus and 2.3 inm. to 
3 mm. back of the insertion of the external rectus. Thr*e are K vans’ 
averages of the scleral measurements from Sweet, Weeks, Dickson. Salmon, 
Fuchs, Thompson, and Whitnall. In recession of the external rectus, 
especially when connected with a paralysis of the internal rectus, it may be 
permissible, in fact necessary, to reattach the resected external rectus ten- 
don slightly more posterior than that measurement given above. Jameson's 
rules for the amount of recession are ns follows: 

(1) The equatorial portion and the number of millimeters the operator de«irea 
to recede the mu«cle should be computed and measured and the points noted (2) 
The one principle never to be forgotten is that the muscle should never l>c recoded 
behind the equator, the portion which averages 5 inm from the insertion of the 
muscle on the internal side and 2.5 mm. on the external side, except under cxcej»- 
tional circumstances. (3) The actual degree of deviation, fixed, alternate or per- 
iodic, bears on the amount of recession. A greater amount would he nece-»ary if 
the squint was fixed. (4) Marked correction of the deviation with gtaves would 
lessen the amount of recession (5) The excursive power of the opposing mu«elc as 
ascertained by its ability to rotate to the canthi is a valuable indication If this is 
diminished, a greater amount of recession is indicated. If the opposing mu-ele has 
active rotary power, the amount of recession should be lc*s. (0) The resistance after 
traction made by a strabismus hook l>efore the muscle is severed is a valuable indi- 
cation of strength and tension. (7) When exposure yield-* information that runs 
counter to the nreoperattvc computation, one can c!o«c the wound and proceed on 
the opposing side. (8) Insufficient convergence with a remote ncar-pomt in internal 
deviation would decrease the recession or contraindicate it altogether An im- 
portant point to remember is that a recession on the extend can be freely extended 
behind the equator if the intend arc markedly insufficient, hut -hould la* con- 
servative if the intend ha\ e active convergence power of 50 mm or less 

Certainly most surgeons must agree with White, Jameson, l’eter. an <1 
others, that in convergence excess a recession operation is logical, and m 
(lit ergon ce weakness a shortening operation (as an tub ancement of the 
external rectus), is necessary. In n case of e&ophoria (or esotropia) from 
(or with) either convergence excess or divergence weakness, it would fie 
unwise to perform the recession of the internal rectus in a dncrgcnpc weak- 
ness or an advancement of the external rectus on a com orgciux* execs* 
Recessions have none of those distressing complication* mi commonly 
present when tenotomies were in vogue; widening of the palpebral fissure 
with or without exophthalmos, recession of the caruncle. In** of pri-m 
abducting power, and n contralateral deviation are unfortunately still seen 
Attention is again allied to the maximum degree of recession possible, to 
the conservation of the capsule, to the correct \ isualizatioti of the ncnllt 
as it passes through the sclera, and to the conservation of the inu-cJe tissue 
itself. The suture should be placed into the muscle a* close to the tendon 
stump as is possible. Peter and White separately called attention to thi* 
A muscle clamp is not necessary, as it compels a more posterior introduction 
of the sutures than is otherwise needed, and further « certain fierwitageof 
the tendon must become necrotic. As a result of thc«e two factor*, a part 
of the results to be obtained through the recession is lost at the beginning 
Some further observation of Jameson’s on recession follow*: 

(1) Recession (with the technique advocated) reduces the po— ibihtv of carunfJc 
retraction, and minimizes secondary deviation; (2) the correction obtainable «>?, 
external deviation is much more Iimifcd and u-ualiy require* a mpplementarj 
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advancement ; (3)_mn=de function and rotation on the attenuated side is frequentlv 
restored by recession on the opposing side if the muscle is not paretic; (4) one of the 
most valuable aids to computation is the actual inspection and study of tbe muscle 
and the capsule after exposure; (5) the clinical amount of correction obtainable by 
recession in internal deviation*, is greatly in excess of the mathematical amount as 
computed in degrees though in external deviations it is about the same as that 
computed mathematically; (G) conservative recession paves the way to safer and 
better advancements when u*ed in conjunction with than; (7) a rule that seldom 
can be broken is that if a 5 mm. recession (internal) will not correct the deviation, 
the further corrective contribution must, of necessity, be brought about by advance- 
ment or recession on tbe opposing side; and (S) the single operation of recession gives 
a notably high return of correction as a sole procedure. 

Relative to Jameson’s procedure of a \ertical cap-ulotomy, this seems 
unnecessary. The scleral suturing is the new point of contact, and further 
damage to the capsule if it does extend the effect of correction, does it to an 
unpredictable and indeterminable degree. 

The technique for recession can be carried out according to Jameson’s 
original plans or according to Peter's procedure. The latter of the two is 
that which the author has utilized. It will he given first. Ixreal anesthesia 
by instillation and infiltration may be used, and general anesthesia, as in 
all mu*cle surgery, is \ ery satisfactory . The conjunctiva is incised in a 
crescentic manner, with the conca\ity of the incision paralleling the 
limbus. When at the inner angle, the incision should lie just lateral to the 
caruncle, and at the outer angle, halfway between the normal insertion of 
the muscle and the extremes of the external angle cul-de-sac. The conjunc- 
tiva is incised and freed from the underlying fascia and from the insertion 
of tire muscle on the sclera, to a point well beyond the position for the 
introduction of tire muscle hook. A tiny slit is to be made in the capsule 
at a position judged to be the limit of either the upper or the lower edge of 
the muscle. A small strabismus hook is inserted under the muscle and 
rotated slightly so that the end of the hook elevates the capsule at the 
opposite edge of the muscle. This is incised, and a second hook placed 
through this incision, being certain that all of the tendon and muscle fibers 
are included on the hook. The capsule on both sides of the tendon sheath 
are then cleanly incised, and the muscle tendon itself bared of its capsular 
sheath. The two hooks are then separated as widely as is possible, the one 
closely applied fo the insertion, and the second retracted a certain distance 
to cause a taut band of tendon between the two. The recession suture is 
then placed into the tendon ; So. 3-0 plain to ten-day catgut is satisfactory, 
though twisted silk may be used. (If black silk is being u-ed the ends of 
the suture must be brought out through the conjunctiva so that it can be 
subsequently removed.) White silk may be buried full-curved, and it will 
not show later. Number 4 to 6 full-curved eye needles can Ire u-ed, or 
Jameson's own needle- The suture is whip-stitched through the edge of the 
tendon. Figure 130, 2, illustrates one method of insertion, and Figure 
131, C and D, demonstrate Peter's use of a double arm whip-stitch suture. 
The first bite from within toward the edge of the muscle is taken as dose 
to the proximal hook as it is possible to place it and still to leave it some 
tendon so that it can be cut, cleanly, from its insertion. Further, sufficient 
must be left to assure the operator that the suture will not slip later over 
the end of the cut tendon. The second bite lies dose to the edge of the 
tendon, and slightly posterior to the site of the first bite. The two ends are 
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tightened, anchoring the suture and its spirals within the tendon, and nar- 
rowing its w icltli tfie feast bit at the same time. The hook more distal from 
tlie limbus can now be removed, the two ends of the suture drawn upwards, 



Fl < j . 130 — Ijinrastcr'* «Vetrh to illustrate varmu* future* (Lnnra«tcr‘ii te*t •letractcd j 
1 , simple stitch throuch the inu»cle anil eonjunrti»«-— not rati 'factory t«-cnu*e it wilt cut out 
on flush! Mrnin ; 2, whit>-*titr!i winch will hot clip from the muscle. 3 . nullrt'* »tileh thuxtf'i 
the mu*cle* (thin will hol<l eeeurely if tied down a« in (2). but will stand » cr) little ►train if 
tied toowtjj. -I, cetera! insertion: 5 end C m«t{rc«» suture « from ten don to clump. 5. fn>m 
Mump to tendon and fi, re\ rrwly from tendon to •tump. 7. S end 0. tueVmc suture* (!> rr- 
•juires n special tucker mid » not recommended lecau-e of the multiple fold . In 7 and 9. the 
►unit* can be camel out thteuch the eonjunctit* »n«l tied, thu* makmt it remosalJe) 
(After Keren*. courtesy of fl 11 Jrautnlera Cornjumy ) 
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vertically, and the tendon cut from its scleral insertion. Any adhesions 
from the muscle belly to the underlying sclera should be released and the 
scleral insertion of the sutures completed. The proper position for their 
insertion is selected, and they are then passed through the sclera, each an 
equal distance from the limbus, slightly farther apart than is the width of 
the cut end of the tendon. The needles as they are passed through the 
sclera should be directed up and in, and down and in, the least amount. 
The scleral lamella; do not split as readily under such circumstances, and a 
firmer scleral attachment can be obtained. Each needle is then passed 
through the middle third of the tendon stump so that the sutures now 
converge. (Fig. 131, B.) The muscle is pulled up to the scleral attach- 
ments by the suture, the ends tied, and if catgut is used, cut short. If silk 
has been used, the ends must be passed through the Iimbal lip of the con- 
junctival wound and tied externally to the conjunctiva. The conjunctiva 



is then closed with a running suture. A binocular dressing completes the 
operation. If a convergence excess defect is being corrected, atropine may 
be instilled. The first dressing should not be done under ordinary circum- 
stances before the second postoperative day. The non-operated eye may 
be uncovered at that time, or later, depending upon conditions present. If 
an overcorrection seems imminent it is quite wise to uncover one eye. 
Under ordinary circumstances, however, the binocular dressing is best 
retained for about four postoperative days. The silk conjunctival suture 
can be removed on tire fifth day, and if a silk recession suture has been used, 
it can be removed on the eighth day. 

Rather often, recession is used 3 s an adjunct to advancement. In the 
higher degrees of strabismus, it is wise to complete the recession first except 
for the final tying of the recession suture at the stump, for the advancement 
surgery is completed more easily. A danger of overcorrection, however, is 
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present when an advancement, with recession of an antagonist, i* done in 
this order. Attention to this will permit one to utilize this order of attack, 
however, when necessary. 

Jameson's technique 1 is as follows: 

The conjunctival incision is vertical and is about 7 or 8 mm. in length following 
the curve of the semilunar fold, and not in the ii'ual place over the insertion of the 
muscle. The field of operation is now exposed, the flap hemp; directed and turned 
over toward the cornea. The conjunctiva over the caruncle need not and should 
not be disturbed for reasons outlined later. The capsule i« now buttonholed (nith 
blunt-pointed Stevens’ scissors, or with sharp sci-sors if the operator i-> adept) by 
pinching up a fold of capsule v\ ith tooth forceps. Tlie point for buttonholing should 
be well behind the insertion of the muscle (about 5 mm.), and about 3 mm. aba vc 
the muscle in the region of the equator, this for rea>on< explained later The for- 
ceps should not let go the pinch of capsule until the strnhKrnu* hook has liecn 
inserted in the buttonhole and ha* found its way under the muscle If this n„t 
observed, the hole may be lost while the operator is looking for the strabismus 
hook. The scissors may precede the hook through the buttonhole, preparing a way 
for it and separating the trabecula? from the globe. The muscle and rap-nlar flap 
are now outlined. The muscle being undermined, the hook is swept under it well 
beyond the opposing border of the muscle, where it is again buttonholed at n jioint 
corresponding in distance from the mu«cle to the jioint jinnianlv buttonholed The 
mu s cle is now thoroughly undermined, and capsular incisions markedly diverging 
are regulated according to the amount of recession sometimes required lit hind the 
equator. These incisions to complete the flap are aNo earned from the jioint of 
entrance and exit of the strabismus hook to meet the muscle at the outlines of its 
insertion. This will outline the flap to lie receded. The female blade of inu«c!c 
forceps is now introduced beneath the muscle (from lielow in the right ej e and from 
above in the left), if the intend are Itcing receded, and the mu-elc w clamped and 
severed, care being taken not to snip the glolie at this point under insertion where 
the sclera is of paper thinness The sclera is now thoroughly exposed, the mu-cle 
separated from the sclera to the base of the flap, and the d6bns and blood are 
sponged away. The .‘•elern then appears white and glistening, and pre^nta an 
unobstructed field for the introduction of the scleral sutures Small venous extra- 
vasations may be controlled by an epinephrine pad Rarely docs one have the 
anomaly of vena* vorticosa* emanating from the region of the equator They are 
always visible and easily avoided in introduction of the needles The measurements 
and graduation are now determined. The distance from the m-crtion of the mu-cle 
(presently to be described) that the Operator desires to recede the musrlc is measured 
in millimeters and the point is noted on the sclera. Three single armed sutures are 
provided. The first, the central one, is introduced from without (lie conjunctival 
lip nearest the caruncle; it then perforates the outer surface of the muscle at one 
point o mm. below the center and one jioint 5 mm. back of the end of the tendon. 
The needle then Is passed through the muscle from the undersurface, one point 
5 mm. above the center of the muscle, and brought out on the upper surface The 
thread is looped around and behind the suture where it first perforated This 
central suture is now made to split the sclera, taking a 2 tnm bite, and hem g car- 
ried forward it perforates, on its undersurface, the conjunctival flap adjacent to the 
cornea. The two remaining ring sutures pass in transit from the outer surface of 
the earuncular conjunctiva, muscle end, sclera and conjunctival bp nearest the 
cornea. Their perforations through the caruncular conjunctiva, «clern. end of the 
muscle and conjunctival hp adjacent to the cornea should lie made sufficiently wen 
apart to insure a braid attachment of the mu-rlc to the glolie and permit the 
closure of the extended primary conjunctival incision. They should i»e at least 
3 3 mm. apart. The sutures are now carefully sejiaratcd, the toilet of the operation 
completed and the muscle approximated to its new scleral attachment. The tying 
of the sutures firmly holds the mu*c!e to its attachment and at the same time 
does the conjunctival opening. 

Iximlnmlo bus modified Jame*oti s rxrevdon operation. 1 !c ux~* n single 
double-armed suture, though with his modification a mu-cle damp isalvj 
» Arch Onfclh . 61. Ml. 1'C.V. arid 6 520. mi. 
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necessary; hence a certain portion of the tendon is probably lost. After the 
muscle has been resected from the sclera, one of the needles is inserted into 
the scleral tissue at the site of the new attachment in a vertical manner 
across the horizontal meridian. The two needles are then passed through 
the muscle from its scleral surface, 2 ram. above and below the horizontal 
mid-line of the muscle. Each suture then is reintroduced into the muscle 
near the upper and the lower border. The needles are then inserted through 
the sclera, vertically, equal to the first scleral insertion about 5 to 6 mm. 
above and below the initial scleral bite. The muscle clamp is then released, 
and as the sutures are pulled up into place, the muscle is carried to its 
receded position and there anchored firmly to the sclera. If this suture is 
of Xo. 3-0 plain catgut, it can be tied, its ends cut short, and the con- 
junctiva closed with black silk. 

The recession operation is a sound surgical procedure but it has limita- 
tions. They are no greater than those connected with any other type of 
muscle, and the danger of penetrating to the choroid with the needle 
should not occur in the hands of a capable operator. It is so, as Lancaster 
states, that eyes have been lost of panophthalmos following penetrating 
wounds by needles while operating on the muscle. This is not a deterrent 
to the operation, but it is a demand for attention to details and to skill in 
technique. Prangen* also uses catgut for scleral anchorage, but he uses 
two sutures instead of Jameson’s three, and he also uses a muscle clamp. 
These sutures are introduced into the free end of the tendon in front of 
the muscle clamp instead of behind it. 

Tucking.— A muscle tucking, more properly a tendon and/or muscle 
tucking, is a convenient method of shortening an ocular muscle without 
disturbing its original insertion. There are two types of tucking to be con- 
sidered: that achieved by the assistance of some mechanical device known 
as a tucker; and second, the results obtained by Knapp’s tendonal capsular 
advancement. The number of tuckers available is astonishing. Peter's 
modification of the Bishop tucker is wholly satisfactory. The curved foot 
plate follows the convexity of the sclera and as a result keeps the tendon 
equally divided on the two halves of the hook. The stem of the foot plate 
is sufficiently wide so that the sutures when placed are adequate for the 
shortening, and at the same time they do not complete a tenotomy of the 
muscle through the subsequent strangulation necrosis w hich must occur of 
those tendon fibers contained within the knot. Any tuck which subdivides 
the entire width of the tendon into two portions is dangerous, because of 
the possibility of a subsequent necrosis tenotomy. In general, tuckings are 
most readily done and give best results on (a) the external rectus; (6) the 
superior and inferior recti; and (c) the internal rectus. Several reports 
ha\e been presented of a tucking of the tendon of the inferior oblique, but 
these results are not conclusive. Further, the effects of an underacting 
inferior oblique are best corrected upon its synergistic contralateral rectus, 
as has been discussed. 

The conjunctival incision and exposure of the muscle are made as 
described under recessions. Tenon’s capsule should be stripped from the 
muscle for tucking; though with advancements and resections, such strip- 
ping of the capsule is wrong. The hook of the open tucker is passed under 
the muscle, the strabismus hook removed, and a 4 mm. to 8 mm. loop of 
* Trans. Am. Ophth. Soe , p. 2S0, 1934. 
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tendon raised upon the hook of the tucker, depending upon the degree of 
tucking necessary; this is also controlled by the tension of the muscle and 
the tendon as found at dissection. A tuck of G mm., without unusual 
tension upon the tendon (considering that the 12 mm. in linear length of 
the tendon enclosed, is not actual, but is increased by stretching) is the 
maximum to be done, under ordinary circumstances. This will give the 
greatest result which can be obtained from a tendon tucking and the state- 
ment can be used as the measurement criterion. Further, al*>, rite rmwje 
which is being operated upon modifies tbc amount of looping which can lx* 
obtained. It is not necessary to bare the tendon wholly of its enclosing 
sheath. Two chromic catgut sutures of Xo. 3-0, even 2-0, are priced in the 
angle between the heel and the stem of the tucker and tied with two single 
knots, one knot at a time, however. As l’cter has slid, “Unless this is done 
a firm knot will not be obtained, and this is most essential.” Figure 132 
shows diagrammatically the tucker in place and the proper and improper 
introduction of the sutures. As soon 



vertical meridian. Tenon’s capsule is opened w ith the sci<*ors st the Jon «* 
line of the insertion line of the tendon, a strabismus hook slipped beneath 
the tendon, ami the capsule incised over the tip of the hook on the upjxT 
side of the tendon. The sutures arc applied, one through the conjunctiva 
and the lower edge of the muscle, passing under the conjunctiva obliquely 
forward, then for 3 mm. through the outer layers of the sclera immediately 
before emerging on the conjunctiva near the vertical meridian. The second 
suture on the upper side is passed similar to the fir-t. A third suture is 
passed through the conjunctiva and the middle of the mn-cle, under the 
hook, which during the application of all the suture's lifts the tendon, ami 
thrusts through the middle of the tendon near its insertion. then through 
the superficial layers of the sclerotic to emerge on the conjunctiva near the 
cornea. The sutures nre tied and the case drcs«ed as with all tucking*. The 
result obtained is somewhat less than that possible through an ordinary 

* Tr»n*. Am.Opbtb. Sot., IV»J. 
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tuck, but it will account satisfactorily for 10 degrees of deviation when 
used alone, though more than this when used in combination with a 
recession. 

A single folding or tucking operation, without a tucker, will give results 
about equal to this. It fits in very nicely for the least possible deviation 
which is to lie surgically corrected; for hyperphoria, for convergence insuf- 
ficiency, and for completing a case, when with an advancement, a slight 
additional amount of correction is needed. After the muscle lias been 
bared, eacli end of a double-armed No. 3-0 ten-day catgut suture is whip- 
stitched (Fig. 131, D) through an edge of the tendon and muscle 4 to S mm. 
behind its insertion, each end of the suture, similarly. The two ends 
are then carried under the muscle and through the sclera at its tendon 
attachment. The eye is rotated toward the muscle, the suture pulled up, 
and tied tightly. The conjunctiva is closed as before. This technique 
should give 8 to 10 degrees of correction. 

In general, muscle tucking is the outgrowth of de Wecker’s capsular 
advancement. There have been quite a few modifications of it, but usually 
the principles are the same. Contributors to this procedure have been 
Ivalt. 1 Lagleyie, 1 Savage,* Todd, 4 and Foster.* 

Cinch Operation.— O’Connor’s advancement or cinch operation js, accord- 
ing to O’Connor, of special value in the phorias. Posey, 1921, and Chance, 
in 1922, performed similar operations to that described by O’Connor in 
1931. The operation has enthusiastic advocates. The author feels that 
convalescence is somewhat longer, though the patient is, at least according 
to O’Connor’s method of handling the case, postopera tively an early 
ambulatory case. The author has seen the threads inad\ ertently removed 
by the patient himself. The original technique (Fig. 133), quoting Lan- 
caster, as it appears in Berens,* is abstracted somewhat as follows: 

(1) Expose and isolate the tendon and muscle. (2) Separate the tendon and 
muscle into several equal strands from the insertion back toward the equator, a 
distance slight!}' greater than the amount of shortening desired. To do this, hold 
the tendon well spread out on a large muscle hook, divide it into two equal parts by 
a small longitudinal incision, extending this down the middle of the muscle, taking 
care not to cut across any muscle fibers, but only separating tbe fibers. Thi3 can 
be done with a small Stevens hook after the tendinous portion is divided with a 
knife, such as a knife needle. Each of the two parts into which the muscle and 
tendon have been split is now itself divided or split longitudinally in the same way 
into two strands. Thus one divides tbe tendon and muscle into four equal strands 
without having cut across any muscle fibers. In some cases it is better to divide 
the muscle and tendon into three equal strands by two longitudinal incisions instead 
of into four, for example, when the tendon and muscle are attenuated and dividing 
into four parts would make the strands too slender and easy to break. (3) A suture 
consisting of a number of threads of non-absorbable smooth suture material is 
threaded in a curved needle such as a tonsil needle, with its point cut off and 
smoothed, so as to avoid catching any fibers. A fine silk thread tied around the 
cable close to tbe needle holds the threads together. This cable is wound around 
one strand after another of the tendon m the following manner: The needle is 
introduced m the space between the first and second strands, is passed under and 


> Soc d'ophth , 2 mars, 1S91. 
i Arch d'ophth . 12. 66S. 1S92 
* Ophth Record. March, 1693 

‘ Ophth. Record. 11. 73, 1902. and Ann. Ophth, October. 19CU; also Jour. Am. Med 
s-m January 7, 1903 

7 Versa mmlun§ der Xiedcrl. Ophth. Gesellsch , December. 1901. 

, Berens. Tbe Eye and Its Diseases. W. B. Saunders Company, p. 1150, 1930. 
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around the first strand emerging alongside the wipe of the tendon. Alwut half the 
length of the cable of threap is drawn through. Next, the needle i* passed again 
around the same first -trand of mu-cle. The second -trand j- now encircled tnirr 
in the same way, then the third, and the fourth. 

The next step i* pulling the cable of thread-taut. When this j- done, the cable 
liccomes straight; instead of being wound around the strand- of mu-cle the mn-ele 
strands arc wound around the eable of thread-. This shorten- the mu-cle The 
amount depend- on (a) the sue of the cable, tint is the nund-er of thread- compris- 
ing the cable; (h) the number of times the cable has Iwn fooiied around tlie inusefe 
strands, and (c) the-ize of t he mu-cle strands -the fewer and larger the strand- mto 
which the rnu-cle is divided, the greater the shortening when the cable n pulled taut 
and the nui-clc wound around it. The loop- of mu-cle should l*o gcuth pu-hwl to- 
gethcr forming a tuck. The tuck will now appear as seen in Figure 13d (rfi When 
the conjunctival incHon i< closed the sheath of thread- is buried. These are mum ed 
one at a time three weeks later under local ane-thesin The amount of shortening 
which is obtained i« aliout 2j degrees for each -trand of medium -izcd thread u*rd 
in the cable. The ojxration may l>c comlnnctl at anv time with a recession uixin 
the antagoni«t. 



Fin l.'VJ.— Tlie technique of the O’Connor rjnrh nitration (Ilsrrn--I.an<*i».sU'r ul 

\Y. it Snunilpr- Comparn l 


O'Connor feels that this operation is the ideal correction for purr* con- 
vergence instifiicicney. lie is unwilling to agree with Kiel -t how that 
pure convergence in sufficiency is solely of nen mis origin and that (lliel- 
sehowsky) any gixxl results from surgical intervention are due to the cor- 
rection of an undisclosed exophoru. Anutoniicallx . O'Connor bases hi, 
opinion upon his n'jK-atcd findings of long and frail intenutl rectus tnusele 
tendons in thc-e ea-cs. He states: 1 

The good effect of shortening a tendon, therefore, is to restore the normal jm- 
portion l>etween the length of the tendmou- and that of the contractile part of the 
mu-ele, thus increasing the rr-i'on-e from the mailable none mijwil-c It i« «ml> in 
those jwtients who bw strong internal rcctu- mu-cle- with short trndor- tint I 
m-poct a nervous origin to l*e the -ole cause, and in the-e, a- would U- cxj*H-t«d f 
the operative result- are le-- certain. Budding up the nerxe impulse to it* l*"l 
constitute- the m)n-o)>crative treatment and should W carried out in all ca-r-, 
operation i- out of orrler except a« a last re-ort. I (O'Connor) can v-e no exmv for 
a refusal, on pnrelv theoretical ground*. to give a patient the elianre for a curclrv 
mean- of surgical 'intervention. provided, »- ha* aln-ady l-s-n staled, that it ha- 
l»ecn conciu'tvelv c-tabli'hed that the in-uflicirtiry is the cau-e of the -vmptom* 
This i- one condition in « Inch it i- fair to rxj>rct help from sxrtn-*', l«ut it hx* l<ern 
luv experience that failure i* the rule My cinch shortening give- a I«e:tnc a •si 
awirateiv graduated effect w Well can l<e redoo-d l>v rcjiwning one or more -horten- 
« ArrL. Oj.htli, 1«. UsT. Perrtlllrr. 1913 
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ers if the immediate esophoria is too great. Tie tendon is not cut, cor i« the normal 
insertion changed. Had I {O'Connor) nothing more accurate than ordinary tacts 
and advancements, I (O'Connor) also should hedtate to operate in cases of pare 
insufficiency. 

Resections and Advancements.— Resections which shorten a muscle by 
removing a portion of its tendon will be considered under advancements, 
in that practically all advancements have as an essential pan of their 
technique a resection of that portion of the tendon which lies within the 
jaws of the advancement forceps. 

In general, the use of an advancement without resection is limited There 
is one definite indication, however; it applies to the reattachment of an 
i ntemal rectus wherein divergence strabismus or convergence insufficiency' is 
present because of a former tenotomy of the internal rectus. The technique 
is similar to that outlined for a recession, except that the muscle must be 
reattached in front of its former faulty position; in most instances anterior 
to the stump of its original and normal scleral insertion. The dissection 
for uncovering the muscle and its tendon will oftentimes be dim cult- The 
former surgery has caused adhesions between the sclera, the conjunctiva, 
and the capsule, and one must dissect slowly and deliberately. Retraction 
of the tendon of the internal rectus may be so extensive that it will be found 
in close approximation to the inner wall of the orbit- The muscle should be 
lifted on a hook and freed wholly from its fascial sheath. The hoots are 
inserted, as under recessions, and the double-armed silt or catgut suture 
whip-stitched through the tendon. The tendon is then cut free from its 
faulty position and attached to the sclera by two scleral bites placed im- 
mediately anterior to the normal position of the tendon stump. If silt is 
being used, these sutures are continued through the conjunctiva and tied 
externally, while catgut sutures can be tied directly upon the sdera. their 
ends cut short, and then covered subsequently with the conjunctival 
suture. Peter, in reattachment advancements, uses a second scleral bite, 
the first two lying rather dose together in front of the former tendon 
stump, these being passed obliquely through the sclera, as is proper with 
all scleral sutures, and the second somewhat closer to the limbus and more 
widely separated. The silk suture that he uses then continues out through 
the conjunctiva at the limbal lip of the wound. In tying the suture, the 
bight of suture between the two sderal points is first pulled up anchoring 
the muscle in its new position, and after the two ends are drawn upon, a 
knot tied. Considering the scar and the adhesions which are always found 
in these cases, it is wise to utilize this additional sderal anchorage if the 
sdera cannot be cleaned of adhesions. Wben catgut is used for the advance- 
ment. one may use a single scleral attachment only. The conjunctiva is 
then dosed with an untied suture as previously described. 

Noyes 1 recommended a pure advancement wherein the tendon is cut at a 
distance from its insertion varying in accordance with the degree of squint, 
after a single mattress suture had been placed from below through the 
tendon one-quarter of its width from the upper and lower edges of the 
muscle. The distal end of the cut tendon is brought up beneath the prox- 
imal portion of the tendon stump and the two sewn together with the 
mattress suture. The suture is buried and the conjunctiva closed. The 
postoperative care is that covered under advancements. 

* -Trans- Am- Opbtb- Sse. 1V1. 
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Simple Resections.— In most instance*, as said, resections and advance- 
ments are combined. Reese, however, has a very satisfactory simple rejec- 
tion operation. The correction obtained results wholly from that amount 
of tendon which has been removed; in that the new insertion of the oper- 
ated muscle is at the tendon stump. Figure 134, ll , illustrates this tech- 
nique. His procedure* is as follows: 

A vertical incision 1 cm. in length is made through the conjunctiva alxmt 0 mm. 
from the limbus. At the upper and lower borders of the mu«de Tenon’s capsule is 
incised with the scissors ana the strabismus book is passed under the tendon. The 
conjunctiva is dissected hack to the canthus and the mu'de is freed from the lateral 
insertions. The Prince forceps are introduced, and the muscle alone w damped at 
right angles to its fibers. The muscle is then severed about 2 tmn. from its attach- 
ment to the sclera. The sutures are inserted in the following manner. A heaw 
double-armed suture is first taken and one needle of it is pas=od through the mu«d"c 
from within outward at the junction of the middle and upper third of the nimele. 
4 mm. behind the forceps, and brought out through the edge of the conjunct!' a 
The second needle is pas«cd in a similar fashion at the junction of the middle and 
Jowcrthirdof the mu=cle. The finer suture* arc pa«od through the edge of the con- 
junctiva (posterior lip), one m the upper and one in the lower Imrder of the mu-cle, 
from without inward; slightly posterior to the middle suture. The mu«cle i« now 
severed about 2 mm. behind the blades of the forceps The tw o needle- of the middle 
suture are passed through the scleral stump, 2 mm from each other and brought out 
through the conjunctiva. The needtes of the finer suture* arc p-is-ed through the 
upper and lower edge of the scleral attachment including the conjunct!' a nho The 
sutures are now tied, the middle one first. After operation both eyes are bandaged 
for three days, after which the finer suture* may be removed and the unoperated 
eye left open. The operated eye should bo b'anuaged and the middle suture is left 
in place for ten days. 

Figure 134, Ji, shows this same thing diagrammatical!.' ; .1. is IlnalA 
single-stitch advancement. 

Prangcn 5 presented a pure resection by the utilization of two gold plates, 
used as splints to hold the cut ends of the tendon together. The tendon 
is exposed and grasped with a muscle forceps including the conjunct i\ a, 
and then cut. A doulilc-anned suture is then threaded through one gold 
plate; the two ends of this suture pass through the conjunct ha and muscle 
posterior to the forceps, and through the stump of the muscle and out 
through the conjunctiva. A second gold plate is threaded upon the«e sutures 
and the two ends firmly tied. He uses a twisted black silk and by including 
a second (white) marker suture in the loop of the advancement suture, the 
subsequent removal of these plates is greatly facilitated. 

Advancements with Resections.— Vcrhoeff’s, Prince's and Worth's opera- 
tions arc the three to be considered here- The details of the Prince advance- 
ment and resection arc shown in Figure 134, C. A thread to be u*cd ns a 
pulley is pas*cd tangentially through the conjunctiva and epi-clcnri tissues 
near the limbus. The tendon is uncos ered, and the conjunctiva and the 
tendon mo gru*i»ed with the muscle forcrp->. The two needles of a double- 
armed suture are passed from Mow, upward through the*e structures. A 
loop is thus placed on the underside of the tendon. One of the free ends of 
this double-armed stitch is laid across the pulley-stitch, as shown in Figure 
131 and this is then tied over it. Traction is made on the double-armed 
suture until the tendon lies in its new position. The free ends are then 
tied, one being under the other, over the pulley-stitch. That portion of 

i T<5rflk »n4 Omul' Or>hth*!mir Sirr^ry. lr* A I VI am. 1311. 

* Tfim An*. Orhtti fxw . I' Jim 
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tendon, of conjunctiva and of capsule within the jaws of the forceps is cut 
away with the scissors. 

Verhoeff’s resection with advancement is shown in Figure 134, D and E. 
In his operation the tendon is grasped with a Prince’s forceps and detached 



Fio 134 —Muscle adi aneements A , the Haah single suture ach anecment ; D, the Ree*e 
resection. C. the Prince operation. D and E. Yerhoeff’s resection and advancement; F, the 
suture3/or the Worth advancement and rejection 


from its scleral insertion as described under recession operations. The 
damp with the tendon is then folded back and the sclera exposed beneath 
it. A double-armed silk suture is passed through the sclera 1 mm. from the 
cornea and for 6 mm. to 8 mm. through the superficial layers in a direction 
at right angles to the axis of the tendon. (See vertical dotted lines in the 
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drawing.) Each needle is again introduced at its point of exit and earned 
tor a short distance through the sclera in a horirontal direction. Both end-* 
of tiic suture passed in this wav are then carried through the advanced 
tendon from beneath upwards and there tied securely. The mmole en- 
closed within the forceps is resected, and the suture cut short and buried. 
Either Xo. 3-0 ten-day catgut, or a white silk braided suture should lie u-ed. 

Worth’s advancement with resection has proven eminently satisfactory. 
His technique as outlined by himself i-> as follows: 1 

The surgeon, standing behind the patient’s head, grasps the conjunct! \ a with a 
toothed forceps, while, w ith the scissors, he makes a curt cd vertical mct-ion through 
it rather more than ) inch long. Tlic convexity of the incision i*. cln«e to the corneal 
margin. A similar incision is made through the cap-ulc of Tenon Tiie conjunct!' a 
and capsule then retract, or, if necessary, they are pu«hcd hack «o ns to e\jx)-e the 
insertion of the tendon. The lateral expan-ion, well IvJow the tendon, i- MnprinJ 
through with scissors. One blade of the advancement forceps n now cut cm I Id-low 
the lower margin of the tendon, and passed under the tendon after the manner of a 
tenotomy hook. When it is accurately in place the other blade of the force;*- i» 
attached, being superficial to all the structure**, so that tendon, ca|>-tile of Tenon, 
and conjunctiva are all firmly held together with their relations undi-f (irlied, cm pt 
for the retraction of the membranes. The tendon is now divided with the -ci-sor-. 
at its insertion into the sclerotic. The part of the sclerotic near the cornea which it 
intended for the new insertion of the advanced muscle i« now carefully cleared with 
toothed forceps of all loose tissue; for, unless the end of the nui-clc h hold accuratel\ 
in contact with hare sclerotic, there will be no firm union The advancement for- 
ceps holding the tendon, capsule, and conjunctiva can now ea'ily lie lifteti up -<> h- 
to get a good viw of the underside of the muscle It is very important to n\ md am 
vertical or torsional displacement of the eye after the operation In order to mark 
the proper alignment of the muscle during the subsequent manipulation, a hi tore i- 
passed from the conjunctival surface (posterior lip) through the renter of the muscle 
to its under surface. It is carried under the advancement forceps to the corneal 
margin, where it is inserted into the sclerotic in exact alignment with the old in»er- 
tion of the tendon. It is merely a marking suture, and i* not intended to U-ar am 
tendon, though, when tied at the end of the operation, it helps to kerp (he edge-* of 
the wound in accurate apportion. Each needle and «uture liefore luring in-*ertcd is 
drawn through a fold of hnt in which i* n little sterile petrnjiturn. Tlii- makes the 
hitched suture easier to remove. One of the needles is pas-cd inw arils at A' through 
conjunctiva, capsule, and muscle. It is then again passed through tnu«cle, cnp-ule, 
and conjunctiva, and brought out at It'. The bight of the thread thus em-lo-e-* a 
width of about 2 mm. near the upper edge of the muscle, togrther with ca;r-ule and 
conjunctiva. The ends of the thread from A' and B' arc then cro-od over, making 
a half-hitch at C (see Fig. 135, B). The end liearing the ncodte is then entered at l> 
and passed through conjunctiva, cajr-ule, and muscle, and then carried 1-encalh the 
lower blade of the advancement forceps, out of the wound, and stuck into a piece of 
gauze, which as been placed on the patient’s forehead to receive it. The niture A. it, 
etc., at the lower margin of the mu‘clc is then similarly dealt with, its needle al-o 
being brought out of the wound ami stuck into the gauze The anterior parts of 
the muscle and capsule and conjunctiva are then removed by cutting thorn through 
with scissors behind where they are grasped by the advancement forc-p* The 
longitudinal position on the mu«do of the loops A 11, C, and A*. II’. C\ ami th«* 
amount of tissue removed, vary according to the degree of rotation required If 
only a very small effect is required, perhaj* no tissue at all may lx- remove*!. The 
sutures on the muscle are placed 2 mm. behind the cut end. in onicr that there 
shall lie no tension on the extreme end of the mu«c!e while union i* taking place 
The next stage in the operation, tbo insertion of the two mam •uturr* into the 
sclerotic at C. and G\ is one that requires great judgment and tWsrvcy of touch 
Take one of the needles in the holdtr, leasing about l inrh exprw-d. With the 
fixation forceps take a firm hold of the globe at the site of the *>!<f insertion U) 
the back of the needle on the sclerotic exactly in line with the portion of the suture 

> Worth. Claud: P*juint. OH fd, P. N*n A Co„ j« tST 
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in the muscle (in other words, keep the suture parallel with the “marking suture”) 
and about { inch more from the corneal margin, according to the degree of effect 
required. Press the point of the needle backwards slightly so as to dimple the 
sclerotic a little. Then push it onwards so that it traverses ’at least half the thick- 
ness of the sclerotic, but taking the greatest care not to pierce the whole thickness. 
The superficial extent of the insertion of the suture is about J inch. A fresh hold 
of the needle is now taken with the holder, and the needle is pushed through a little 
farther, until it can be grasped again with the holder just below the point and 
pulled through. The other main suture is similarly dealt with. Xo verbal directions 
can be given for gauging the depth. One judges by sight and touch. One’s tactile 
sense also warns one of an abnormal thinness of sclerotic, which is occasionally, 
though rarely, met with. (Author: Before tying, the stump must be thoroughly 
removed from the sclera.) The surgeon ties each suture at H and H ; , with the first 
hitch of “the surgeon's knot,”graduaUy tightening it as he manipulates the anterior 
end of the muscle with forcepis into the desired position. Care must be taken that 
the anterior end of the muscle be neither inverted nor everted. The tension of the 
sutures is adjusted and each knot completed by a second hitch. These two sutures 
bear all the weight. The marking suture is now tied. If there be any gaps in the 
membranes above or below the holding sutures, they are closed with additional fine 
sutures. The immediate effect is the permanent result. Xo overcorrection, there- 
fore, is necessary. 



Cuthott. Ltd.). B. Sketch to illustrate details of the suture. 

Figure 135, after his drawing, illustrates the technique. There are 
certain modifications of Peter’s to this original technique which are recom- 
mended. The middle suture should be of white silk, and a Xo. 1 twisted 
is best. The two lateral sutures should be of Xo. 1 black braided silk. Bone 
wax impregnation of the sutures is preferred to petrolatum. Instead of a 
half-hitch between the loops of the lateral sutures, it seems better to tie these 
in a simple square knot. As the sutures are being tied, it assists decidedly if 
an assistant will rotate the eyeball toward the tendon being advanced. And 
lastly, before the sutures are tied, the sclera should be cleansed rather 
thoroughly of that portion of the stump which is still adherent. 

While the sutures are being introduced to the sclera, the stump furnishes 
a convenient and strong hold with forces to facilitate their introduction. It 
should, therefore, be removed after and not before the insertion of the 
scleral sutures. A needle holder which grasps the needle firmly is necessary 
for the introduction of the sutures through the sclera. The ordinary 
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mosquito type of haemostatic forceps is also inadequate. Worth's m-vdles 
need not he used. A Xo. 4 full-curved eve needle, fiat in cross-section, 
upon the convexity, and self-threading. U as satisfactory and perhaps e\cn 
preferable. A binocular dressing should complete the operation. Atm- 
pinization is used if indicated (see nltove). As with all ocular muscle 
operations, it is wise to anoint the lids lightly with 1 to HKX) or 3000 hiclihv- 
ride of mercury ointment. The first dressing is done forty-eight hours 
later. If convalescence is uneventful, dressings thereafter an* sufficient 
upon alternate days. Ordinarily, the operated c> c may be uncovered ujhui 
the fifth or sixth day. The sutures may Ik* removed on the fourteenth dav 
There will he no difficulty in cutting and removing the central white siik 
suture; oftentimes it is dropped out before this. A drop <»f holncain or 
cocain is first instilled, one of the cut ends of the suture is gm-ped, and both 
loops cut with sharp scissors, first, the loop which tits the conjunctiva and 
muscle together, and second, the loop which pas-es through the sclera. 
(The longer the scleral bite, taken at the time of the Mirgerj . the more 
readily w ill one be able to find this.) 

Recession of the Obliques.— (Sec page 230.) I’nder certain circumstance** 
occasions will present themselves wherein overaction, or even normal but 
uncontrolled action of a superior or an inferior oblique is to he correct rd 
but a tenotomy is undesirable. Such an instance would he a situation 
wherein the hyperphoria from an overacting inferior oblique is to l*e cor- 
rected, but a tenotomy of that muscle, because of the degree present 
would give (in the instance being considered) an overcnrrcction. Simihirlv 
in hypophoria, considering the superior oblique, n minimal defect is to hr 
corrected. Wheeler and White separately have lx»th demonstrated tin- 
feasibility and case of receding these muscles upon the sclera to obv iate the 
ovcrcorrection resulting from a tenotomy. The external rectus is tem- 
porarily tenotomized, the eyeball rotated strongly nasal ward, and plain cat- 
gut sutures placed in the superior and inferior margins of the muscle to Ik* 
receded. It is then detached from the sclera with sharp scissors, the 
operator being careful not to perforate the sclera, the tendon is permitted 
to slip back the desired amount, and it is then held there by the twoeatgnt 
sutures. These arc inserted into the superficial «clera ut a point external 
to their original insertion, and ns they are tied, a sufficiently large loop i* 
permitted in each of the two sutures to allow the retraction desired. Thev 
are tied in this manner, and their ends cut short. Plain catgut mu-*t 1m* 
Used; 0-0 is adequate, and the sclera here nU» should not lx* perforated in 
introducing the needle. The scleral insertion of the sutures should Ik* -o 
placed that they w ill continue the arc of contact of the oblique imi-rlc ns it 
swings about the glol>e. This is important, for if the sutures an* placed 
too far anteriorly or too far jmsteriorly in the sclera unwanted tor-ional 
effects will result poxtoperatively, and the elevator or depressor action of 
u muscle will be, in part, lost as well. The cvtnuiiacul.tr retina lies immedi- 
ately anterior to the sclera at this site, and n perforation might remit in 
a para-central scotoma from traumatic choroiditis. 

Advancement of the Oblique Muscle.— Bannister, in hi< Kvtrin-jc Ocular 
Muscles in Health and Disease, 1 stated that in paralysis of either the 
Mipcrior or the inferior oblique, limiting of the operation to the affect nl eve 
is impracticable from nnatomieal considerations, nod the respective «>n- 
* Am Jcmr. Physio) Optir*. Jasuary toOrtnl<r. I 1 *!! 
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trilateral muscles must be set back by tenotomy to secure relief from the 
diplopia, by inducing a deviation of a similar character in the case of the 
sound eye. Fusion then becomes attainable. 
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necessary. . For instance, if torsion effect is disirvd, the new insertion 
should be made farther forward than the original insertion. If, on the 
other hand, further elevation or depiction is dc-ired, ns in hypo- or hyper- 
phoria respectively, the original axis of the tendon from pulley to iWrttnn 
with the superior oblique, from origin to insertion with the inferior oblique, 
should he present. The more elevation and depression and n bluet ion 
function desired, the more backward should the new insertion Ik* carried. 
Charts of Figures 130 and 137 illustrate the end-results; Figure 130 dmw^ 
an almost complete correction of a torsion defect, while Figure 137 shows 
little effect on the torsion but considerable upon depression In this ease, 
as he stated, the original direction of the tendon was present'd tn the 
advancement, hut the different plottings show the need of overrorreetion. 
In speaking of an advancement of an inferior oblicpte. Wheeler finds this 
procedure especially useful in the hypophoria accompanying ptosi« of the 
globe, and in such cases it may lie combined with an advancement of the 
superior rectus. His technique for advancement of the superior oblique 
and of the inferior oblique as presented in bis original article is as follows. 4 

The operation is performed under general anesthesia. The ejclull i» turned \w II 
down by means of a suture attached to the sclera ju«t nlxne the am lea Tl.r a,t>~ 
junctixa is incised in the upper fornix, and dissected so as to expose the insertion 
of the superior rectus, A suture is paved through the sujienor rectus trillion ucv 
its insertion, and the tendon is cut between the suture and the insertion Tit* 
superior rectus is then allowed to retract and is separated from the underlying 
superior oblique tendon. A strabismus hook is dipped under the somewhat (r.vl 
superior oblique, and a double needled suture of fine catgut or *ilh. i» made to loop 
the middle third of the tendon several millimeters from the insertion The needle* 
arc then carried into the superficial sclera temporal-ward from the original insertion 
During the maneuver the eye should lie held downward and mwah! a« far a* povihle 
When the double needled suture is tied, the superior oblique i*. advanced in an 
amount to correspond to the distance from the points of entry of the needle* in the 
tendon to the points of their entry to the sclera. It does not matter whether or not 
the tendon is cut off near the original insertion. There *ecm« to lie no advantage 
in cutting the tendon. After the sujierior oblique i< fastened to the sclera the 
SUfierior rectus should lie sutured back in place, and the conjunct na) wound eheed 
with fine silk sutures. This operation is performed under ntlier infiltration nr 
general anesthesia. On several occasions during a number of years I (Whwler) 
have at tempter! to shorten the inferior oblique I»v tucking the mu-cle just behind its 
anterior attachment, and at times I (Wheeler) have attached the tuck to the peri- 
osteum at the orbital margin. In some instances the result* liavr lieen (Ii*app»mt- 
ing. The technique here printed i* satisfactory. A skin incision al*out 2 cm in 
length is made along the orbital margin with the anterior attachment of the inferior 
oblique at about its center. The dissection is earned through the tar^wirlutal 
fascia into the orbit and the inferior oblique is exposed. The directum i« earned 
also downward for exposure of the penoteum 1 on or more l«elow the orbital 
margin. While the muscle is held on a strabt'mu« hook, two fine chromic catgut 
sutures a re paved through the tendon near its anterior attachment. Tlie trulrui 
i< cut free at its attachment and carried over the orbital margin. It )* advance.! 
as much as is necessary, and then secured to the periosteum on the facial surface of 
the superior maxdlarv bone bv means of the catgut sutures (000) as shown m I is- 
lire 141. The skin wound is then elfced with the silk sutures. 

These operations arc indicated in the vertical phorias and the torsional 
defects individual and peculiar to pa revs of the oblique, either the *uj*-rior 
or the inferior. 

i Am Jour. Opt* tit-, 18 3.J*nusry. »' l tS 



212 


SURGERY OF THE OCULAR MUSCLES 


PARALYTIC STRABISMUS 

Ocular Motor Dynamics and Rotational Factors Relative to the Disturb- 
ances in the Ocular Motor Rotations as aResultof Individual Paralyses,-— 
In considering the ocular muscles and the result of individual ocular motor 
paralyses it is important to know, without any hesitancy, the primary and 
secondary functions of the extra-ocular muscles. Regardless of the under- 
lying purpose for the surgery in non-concomitant strabismus there are three 
factors important in technique: (1) to enhance disturbed functions; (2) to 
minimize exaggerated functions; and (3) to minimize or to nullify the over- 
action of a contralateral synergist. These are basic. Figure I3S is a side 
view of the projected action of the ocular muscles. 1 In this projection the 
various axes of rotation, as a result of the individual muscles is illustrated. 
Figure 139, also from Duke-Elder, shows Tscbermak's modification of 



Fig. 13S.— Side view schematic, projected, showing the action of the ocular muscles in 
various planes (Duke Elder. Discussion of Muscle Planes, vol. 1, p 603.) .T.l'^ the direc- 
tional aira of Pick, S R . I-R . MM.. L.R., superior, inferior, medial, and lateral recti. 5 O., 
I O.. superior and inferior oblique muscles. The medial and lateral recti rotate the globe 
around the axis, E E . passing through the center of rotation C. The superior and inferior 
recti rotate the globe around the axis R R. The obliques rotate the globe around the axis 
O O. When these are combined a mo\ ement around R plus O in Listing's plane results. 

Hering's figure in which the uncomplicated rotation, adduction or abduc- 
tion. is plotted as produced by the superior and the inferior recti and the 
obliques, while dark terminal cross-lines representing the horizontal 
meridian of the eye indicate the rolling produced by the latter four muscles. 
Figure 140 is a diagram taken from Duane's original thesis representing 
comprehensively the action of the various muscle movements throughout 
the field of fixation. It illustrates the maximum elevation and depression 
action in the various directions of the anterior posterior axis of the globe, 
the degree of torsion, and the degree of internal and external rotation. C 
represents the fixation point in the primary position; D, E, 0, its position 
when the eye is abducted 18, 25, and 45 degrees; and B, .4 , P, when adducted 
20, 45. and 50 degrees. At -1 the superior rectus acts as a simple adductor 
and rotates the ey e along AAi. Thelines BB>, CC U DD U EE U represent the 
direction and amount of movement produced by the superior rectus for 
1 Duke-Elder: Text-Book of Ophthalmology, vol. 1, second printing, p. 605. 
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these respective positions. Similarly .1.1-. !}]{., ]) })., represent 

the direction and amount of movement produced by the inferior oblique 
from these positions. The lines J J,. CC„ 1)J) U EEs represent the 
movement produced by the superior rectus and inferior oblique acting 



I'M. 130. — ThChortnak’* modification of Hcnne'n ficure to illustrate the maximum xerttral 
action of the obliques ami of tins eunerior and inferior recU It nl-n aliom* tins direction of and 
decree of whcel-likc torsion of each, and the horizontal action of the medial and lateral recti 
(After Duhe-Eldor.) 



I'M. 1 to —Dunne - * mt'h of maximum actum muvle N* text for detailed »nal>»i* (Inn 
Duane** oricmsl rw) on Oculomotor r>i>tutfnnee« I 

together. The lines .1,. //,. ft. /> 1 . /’1 and .!«. U u C,. D : . Eg therefore rep- 
resent the limits of the fields of action of the superior rectus and inferior 
oblique respectively acting «o|Mn»tel\\ awl As. its. f’». JK. h* of the two 
acting together. Similarly .!», Hu f’«. Hu hi and .!». Its. Ih. hi rrji- 
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resent the limits of action of the inferior rectus and superior oblique; while 
the outer dotted lines represent the limit of the fi eld of fixation. 

Quoting from Duke-Elder,* “The diagram brings out several important 
facts. The vertical action of the superior and inferior recti is nil in adduc- 
tion and increases progressively as a position of abduction (£) is reached. 
The converse is true in the case of the obliques, and the resultant of the two 
acting together is approximately the same. Moreover, the lateral action 
exerted by these muscles is in inverse relation to their vertical action. Thus 
in adduction the superior and inferior recti have no \ertical component 
but merely adduct the eye further (AA t ), while in abduction they have a 
vertical component only (EE\). It follows that in adduction the superior 
rectus and inferior obliques acting together will cam' the e\e, not straight 
upwards but upwards and inwards, the adducting action of the rectus being 
unopposed by any abducting action of the obliques. Similarly the slope of 
the line BBx denotes the amount of rolling which occurs with upward 
movement from the position B: it is only when movements commence 
from the primary position C that no rolling is evident (fC,)-” 

These three graphs illustrate the ocular motor dynamics of basic im- 
portance in discussing the actions of the various antagonists and synergists 
when modified by an oculomotor paralysis. 

In discussing paralysis of the superior rectus muscle White 2 gave as 
rules for the surgery of this condition: 

(a) strengthening the paretic muscle by advancement, resection, or tucking; 
(6) weakening a secondary deviation by tenotomy or recession of the overacting 
muscle, the associate antagonist (yoke muscle) of the paretic muscle; (c) lessening 
the secondary contracture of a direct antagonist by tenotomy or recession of this 
muscle. 

To lessen muscle action a recession is preferred, as White states, except 
in the case of an inferior oblique, where a tenectomy or a myectomy, 
depending on the structures at the site of the operation, has been found 
more advantageous. In general, a simple tenotomy is not adequate. In 
all cases where the deviation is greater than 5 degrees (in which a simple 
tenotomy may be used) it is best to resect from § cm. to 1 cm. of the muscle 
(inferior oblique) leaving tbe sheath of Tenon's capsule intact. Duane 
advised (White) inferior oblique tenotomy in cases of superior oblique 
paralysis when the secondary contracture of the inferior oblique was 
marked. Inferior oblique tenotomy is also indicated in the retraction 
syndrome with a disfiguring upshoot. Paralysis of the superior rectus 
muscle is not really uncommon. In general, its surgical correction depends 
upon nullifying the action of the contralateral inferior oblique with its 
spasm contractures and overshooting. White subdirides these cases into 
several groups. 

The first of these, in which the hyperphoria in the primary position is 
less than 5 degrees, in which the secondary deviation is not marked, and 
those in which the paralysis is bilateral in equal amount, are to be treated 
bv correcting prisms with the more prismatic correction on the greater 
hyperphoric eye. Group two includes those cases wherein the secondary 
deviation is not excessive, but in which a tenectomy of the inferior oblique 
usually is indicated. In this the hyperphoria or hypertropia in the primary 

i Text-Book of Ophthalmology, vol. 1. second printing, p. 610. 

* Trans. Am. Ophth. Soc., 31, 56Q. 1933. 
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position increases rapidly in tiie field of the paretic superior rectus. \Wn 
the action of each superior rectus is about equal and fairly good, or with a 
marked deviation of the inferior oblique, a double inferior oblique ten- 
cctoiny gives very satisfactory results. If the double hyperphoria is not 
equal, but n difference of more than 10 pri-m diopters exists, the inferior 
oblique of the greater hyperphoric eye is operate<i ujkui first, and the 
superior rectus of the same eye may he receded later, Group three include* 
those of progressive seriousness wherein the hyperphoria is up to JO priori 
diopters in the field of the paretic superior rectus. In these, the inferior 
oblique should be operated upon first, and if an umiereorrection occ ur« 



a * 

Flu, m.~J nnd a, tin* Urhnmup for jJiorlpmng ihr inferior olJejur. 3 »n<l 4 lK»t 1 a 
Uinrtmmg the mijw>rior olilirjue. In 3. tti<* mipenor rretui h»* l-eett lrni|wtr»nl> 
and 4, than « the relent! inaction l or the <lu>rtenin* Milurr* (W heeler ) 

which remains stationary after three month*, nnd further, winch increases 
in the field of tlu* inferior rectus, this muscle, the direct antagonist of the 
paretic stqwrior rectus, should Ik* receded in the hyjjophoric eye. JWatrrsI 
cases in this group are treated in the wine manner as art* tlm*e uienthmrd 
in group two. When the double hyperphoria is equal in amount, tin* may 
1 h* nil that is required, but when it is unequal, the inferior rectus of the 
hypophorie eye is receded. Group four includes cav-s of Mjjxrior rectus 
pamlvsis nwViatwl with an euphoria. or esotropia, or nn rxophoria or 
esotropia, nnd may lie unilateral or bilateral. In many of the*- m*t.iner>. 
the vertical deviation is probably the cause for the lateral dc\ ution. Gen- 
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erally the vertical deviation should be corrected first by an inferior oblique 
tenectomy, and the lateral deviation corrected laterally as indicated. 
Divergence excess does not occur in those instances as often as a con- 
vergence insufficiency, but in either case the vertical deviation should be 
first corrected either by prisms or by operation, before attacking the lateral 
deviation present. Group five comprises those rare instances wherein a 
superior rectus paralysis is combined with an inferior oblique paralysis in 
the same eye. These individuals have a strong backward tilt of the head, 
and the procedure to be followed is a resection of the superior rectus with 
tucking of the inferior oblique of the same eye. It may be necessary to 
recede the inferior rectus also of this eye. and if ptosis accompanies the 
case, to correct this as well. 

White's contraindications to surgery upon the inferior oblique muscle 
are as follows: 

(a) in those cases where the deviation is slight and produces no symptoms; (6) 
where, with a small deviation, the use of prisms or the frosting of a portion of one 
or both lenses will relieve symptoms; (c) in cases of marked deviation with aversion 
to binocular single vision ; (</) in cases of superior oblique paralysis in which the 
inferior oblique contracture is not marked. In this condition a recession of the 
contralateral inferior rectus seems to be the indicated procedure; (e) in some cases 
of marked bilateral superior rectus paralysis with bilateral inferior oblique spasm 
the operation is contraindicated or should be confined to but one side. (Author: 
In such instances, as with a RH of 40° plus, a tuck may be taken in the superior 
oblique muscle first.) The reason for this is that, with both superior recti quite 
paralyred, a bilateral inferior oblique tenectomy would leave no muscle to elevate 
the eyes. This has resulted in a backward tilt of the head and a disfiguring con- 
tracture of the frontalis muscle; and, (f) age in itself is no contraindication. The 
youngest patient in this scries was operated upon at the age of eighteen months, 


.4, B, and C of Figure 129 show us a typical example of marked inferior 
oblique overaction. .4 shows the eyes in repose and when directed to the 
front. In right lateral rotation there is a slight overshooting of the left 
eye upward as a result of some superior-rectus palsy on the right. In left 
lateral rotation the overshooting of the right eye upward is a pronounced 
characteristic of the case. It is so marked here th3t at first examination 
the diagnosis was thought to be a congenital palsy of the right superior 
oblique itself. There was, however, no limitation of downward rotation 
in the right eye when in the position of left lateral rotation, this showing a 
good functioning superior oblique muscle. The overshooting only ap- 
peared in binocular gaze to the left, hence, cleanly diagnostic of the over- 
action of the right eyed-left hand elevator as a result of a paresis (or 
paralysis) of the left eye-left hand eletator (conjugate yoke muscle), thus, 
in this ease, a paralysis of the left superior rectus- Duane's table of choice 
as quoted by Dunnington 1 is as follows: 

Tab IX 3 — Iuxsteati >0 Choice of Operation- in Mrscix Paraltsjs (Duante) 

.Uttlcd trmsde Operation tJ choice 

Superior rectus Tenotomy inferior oblique opposite eye 

Inferior rectus Resection of affected muscle 

Superior oblique Tenotomy inferior oblique same eye or 

recession inf error rectus opposite eye 
Inferior oblique Tenotomy superior rectus opposite eye 

t Am Jour. Ophth., Series 3, rol 14, November, 1931. 
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Kroner* and van dcr Hocve. 8 both (though separately) ealk-tl attention 
to the presence of torticollis in long-standing paralysis of the trochlear 
nerve and emphasized the necessity for surgery in these instances. Beta tee. 
as Biehchowsky* states, the vertical divergence is at its maximum u]v»n 
adduction of the involved eye (hence the torticollis), without showing 
the indication of a paralysis on raising and lowering the line of vision, the 
surgery of the inferior rectus can be done in such a way that the lasting 
operative insufficiency of this mu«cle equalizes the paralytic weakness nf 
the superior oblique of the other eye. 11 is technique is to make a horizontal 
incision of the conjunctiva of the cjchall 0 nun. Mow the lower Imrder of 
the cornea in front of the point of insertion of the rectus inferior The 
tendon is loosened, held with a clamp forceps. carvfulK freed from the 
fascia holding it to the sclera and conjunctiva, and then detached from the 
eyeball. A needle with a double thread is drawn through the tendon from 
the inner side next the cxeball to the outer side, then through a jwunt on 
the conjunctiva of the eyeball which is fixed at a greater or less distance 
from the site of the incision according to the effect desired. As a rule the 
needle is passed through at the point of transition between the bulbar 
conjunctiva and the fornix conjunctiva, no tight knots are tied, but only 
a loose loop, with the threads allowed to hang down o\er the lower lid. 
Suture of the conjunctival wound is indi'pen-ablc in order to prevent any 
sinking of the lower lid. with a very unsightb exposure of the sclera Mow 
the cornea. At the close of the njicration, motiliti of the etc operated 
upon and its coiijierution with the other e\ c must he tested. 

As a result of Jackson’s experience, which lie presented in HKKt, in 
utilizing the superior rectus as a transplant for a p.imh'is of tlu* superior 
oblique, be recommended in 192.1* tbe utilization of the superior oblique 
for third nerve paralysis. At tlu* time lie stated that the superior oblique 
could l>e taken up by any method dcscriM! for tenotomy of that muscle, 
with the tendon isolated and divided far enough from the pulley or from 
the eyeball to furnish a sufficient length of tendon for this purpose This 
principle will be discussed later. 

The Jaw-winking Syndrome. -Tin's sjudromc will di*cusM*d f.iter 
under ptosjs, but it is rrleuint here in that its surgery, in m> far as the 
ocular muscles arc cntitx'nied, is exact! t .similar to that nrcrssan for the 
correction of those changes connected with the misdirection of regenerating 
third nerve fillers, see Figures 1 12 and 14.1. 

The Misdirection of Regenerating Third Nerve Fibers. - WnM» and 
King 1 were the first to call attention to the imjxirtancc of the p**udo- 
Gracfe sxiidrotnc, i. r-. the misdirection of rogeiirrating the thinl ti'-ru* 
fillers as "a sign of iutra*cmnial specular nneiuysms. It is also a not tincnm- 
mon finding in vijnc other intro-cranial situations, The surgeiy of thi< 
condition is exactlv nm-ss.irj as that for the Jaw -winking S> ndrome. The 
latter of the two »s'un acquired pathological state, the former i' a mngrmtnl 


affair. 

In this condition, during 
destined for various biin 


the process of rvgctirratinn of the nrncs. filwr* 
}<~» find thrir way instead into other imwh-' 


• Kim Mnni*t*M f . StmiCMi. W. 12, itci 

• ItrtJ.. 65 r.SO. Urornil^f 1-. 1W2- 

• Hail.. 69. nil. IVwml'r 12 t'i?2. 

! (WUr^fn^«Jlritr»'7» , ''W ! .s«^ru!»f 'w'n w ». Oj.1.0. . S* t. J»f IV«2 
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The most common confusion is that the fibers which should terminate in 
the inferior rectus find their way into the levator. Similarly, fibers for the 



Fig 142 — Marcus-Guno phenomenon (See aw t ion on Congenital With fibro“i» 

of all the ocular muscle** «s»ve the levators. and with complete sbenee of all ocular motility 
(J) in repose. B. lids lifted To show Mraki-muj fiius, both cje« down and to the left. (Kind- 
ness of Dr J S Shipman ) 



Fig. 143. — Same case as Figure 142. A. strong elevation of both upper bds with forcible 
closure of the laws: B. a similar action but somewhat less so, with a wide opening of the lower 
jaw. (Kindness of Dr J. 5- Shipman ) 


internal rectus will also, at times, terminate in the levator. As a result in 
downward Raze or with internal rotation the otherwise ptotic upper lid 
lifts strongly to fall again into ptosis as these above muscles cease their 
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Fl<l. 111.— I'wudo-Grnefp *\n'lr»n>« in Wt iMml ihIkkid. Mhw* »I<*t«»*>n «J 

the ui>t>er lid in tight Iitetal ttustw.n. le»« in .hwn*a»«l P.Utxm; the n-»»i i»i i*.n»l> *1* < f 
tlie left Kiijwior reeiui remains tinehance*!. 


In these instances the Misery fir-t nm-ssarv is the correction of the 
n^hjiwl lateral deviation: .vouhJ, to dissect the entire levator free fn«tn 
the tnr%ai plate ami the superior cttl^h-* cic. fnmnne there b\ a complete 
paralytic form of ptosis; thin!, the correction ,.f this juwljttc pt.r-is h\ 
the uV o! orbinjtari' filers into the occipitn-fruTitalU. that U the Ilre^- 
technique; am! fourth, MHytry to the >u|wn<>r am! inferior rnrti on the 



B 

Fia. 145.4. — Divergent strabismus fiius with ptosis and exophthalmcfc {apparently alter an 
incomplete subtotal congenital 3d nerve psl«y): A. prior to any surgery: B. following the 
muscle surgery; C, following correction for the ptosis. (This latter condition increased 
definitely after the muscle surgery.) 

Fig. 1455 — Classical retraction syndrome. (It Is interesting, see text, how the various 
characteristics outlined in A ebb's discussion are illustrated in this eat« ) 
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opposite eye to limit their arc of contact— hence tn limit their vertical 
excursion so that these will correspond more nearly with those patluv 
logically limited excursions in the opposite p.iralv 7ed eye. (See Fig. 14 }.) 

Strabismus Fixus. — This condition. <litcrgent or convergent, follows 
rarely after an external rectus paralysis. The antagonist liecomes fibm-rd 
and is converted into a rigid non-elastic hand adherent to Tenon's capsule, 
and tn the capsule check ligaments. 

Divergent.— The surgery demands the rrtnnntl of all contracted mu-clcs, 
with a wide resection and advancement of the paralyzed atrophic muscles. 
Figure 145 is such a case. Motion U not to be expected after this surgery , 
hut cosmetically, the case is t remend omU improved MicniM-opa- examina- 
tion of the contracted antagonist shows clearly the fibrosis rr-fxuiMblc for 
the fixed strabismus. The essential cause for this condition is not know n 

Convergent.— lii ordinary cases of convergent strahisnuis fixus. one mn 
see the defect at operation. Assuming an old, long-standing partly sis of 
the external rectus with the eve held firmly and constantly in p.tralv tic 
esotropia, the internal rectus in many of such instances, will lx 1 thick. very 
mtidi short cnixl, very fleshy , firm, anil taut, the tv pirn) appearance of 
the muscle in a retraction syndrome. This exception is usually present, 
however. In the latter, retraction svndrome. it is usually of a normal 
length, while in strabismus fixus, as White said, the antagonist becomes 
a short rudimentary hand entirelv fibrous, and bolding the eve firmly 
in the nasal field. White 1 in discussing congenital paralysis of the sixth 
nerve, spoke of strabismus fixus as follows, though abstracted 1 In stra- 
bismus fixus. the eye is firmlv fixed at the inner canthus. the fiend is 
rotated to the right, or the left, depending upon whifb eve is eliown for 
fixing. It may be difiieult, and often imiwssihle. to make a definite diag- 
nosis without exploring the muscles. At operation, it i« often necessary 
to go well hack to engage the hypertrophied fibrous muscle on a mu«clc 
hook, and when the tnusclc Iiook is so engage*!, no a mount of reasonable 
traction will move the cy e from its stralxitie position. A ease vv as rejmrted 
in which the glolie was ruptured during such an attempt As the exteroi 
are usually normal, a complete tenotomy would allow the nonnal c.xtrrmis 
to abduct the eye now abnormal, resulting in a later divergent strabismus. 
To guard against this, one should do a generous recession of the fibrosed 
intemus. cv.en to well liehind the equator, using the fibrosed interims ns a 
stay to prevent abnortnal external rotation. 

Retraction Syndrome. - In this condition, there i> a marked limitation of 
both internal and external rotations, narrowing of the palpebral figure in 
internal rotation (even in the primary position), and retraction of the 
glolie in external rotation In addition, up and down shooting of the eve 
may occur in external rotation as well. The degree of severity in each 
instance depends njwn the amount of fibrous tissue debited in the nm-rles. 
that is, the degree of degeneration in the muscle tissue itself. (St Fig 
145.) The conditions may Iw bilateral or unilateral. It is probably the 
result of fibrosis following the orbital invasion of estra-prriaxi d rnevnjrrm 
interfering with the nonnal development of the extra-ocular mtivles as 
’the>e arise from the jwriaxial mesoderm. 

< T*»n« Am Vf OpfttX *«'} O'tJ, IMS. 
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According to Aebli, 1 the outstanding peculiarities of this syndrome are 
the following: 

1. Complete or, less often, partial absence of abduction in the affected 
eye. 

2. Partial, rarely complete, deficiency of adduction in the affected eye. 

3. Retraction of the globe in adduction, rarely in abduction. 

4. Narrowing of palpebral fissure in adduction with tendency to widen 
in abduction. Various explanations have been offered and theories dis- 
cussed. 

5. An oblique movement of affected eye either up and in or down and in 
when impulse to adduct is exercised. 

0. Remote near point of convergence. 

White's test for diagnosis is quite convincing. The rips of the index and 
middle fingers of one hand are placed one on each lower orbital martin just 
opposite the position of the inferior oblique, making light equal pressure 
with each finger. The patient is asked to look to the right and the left. 
The affected eye will be felt to retract from the lid in adduction, while the 
sound eye will approximate the lid throughout the excursion. In bib t era! 
cases, each in turn will retract. With this test retraction can be demon- 
strated in most cases, and may be a deriding point in some cases which 
appear first as simple external paralysis. 

The mrgery in the-e cases depends upon the presence or absence of 
alxiuction. and tbe degree of narrowing of the palpebral fissure. Recession 
of the intends with weak external rotation is sound surgery. Advancement 
of the levator is to be done in those cases with a marked narrowing of the 
palpebral fissure. Tenotomy of the external rectus may be necessary 
because of marked fibroris of this musde. Tenotomy of the inferior 
oblique is usually indicated. A tenotomy of the superior rectus may be 
seriously considered at times. Considering that the underlying pathology 
is probably congenital, and is a fibrosis of one muscle (a? the external 
rectus) an external rectus tenotomy may be necessary to release the 
eyeball for adequate internal rotation without its simultaneous retraction. 

Surgical Principles, Paralytic S train sums 

The correction of paralytic strabismu> is not always a sample surgical 
procedure. The text has already cm ered the application of inferior and 
superior oblique tenotomies in the correction of the hyperphoria for con- 
tralateral superior rectus and inferior rectus palsies. Reversely, paralyses 
of the obliques themselves are to be treated by a recession upon the con- 
tralateral superior or inferior rectus which are synergistic with them. 
Figure 142 is a diagrammatic sketch showing the primary and laterally 
rotated positions of the eyes in the various common forms of paralysis of 
an elevator or of a depressor. In each instance, the overshooting of the 
non-paralyzed and the gross vertical deviation of the paralyzed eye. a? 
shown in the lateral deviations, emphasize the surgical es s entials 21ns- 
trated. Figure loO is a beautiful demonstration of primary and secondary 
deviation from a combined internal and superior recti paralysis of the left 
eve. A case with paralysis of the external rectus can oftentimes I*e made 

* Anomalies of lb? Extra Ocular Montes. Sp"ucm ta Initraruun. Am. Aca3 OjitS- 
GtdU 1^1- 
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orthophoric for near, by a wide advancement, with rc-ertinn, of the external 
rectus audits capsule, combined with n maximum rm-~ion of the internal 
rectus. Figure 147 is a case of bilateral sixth nmc birth pal-y, prior to 
surpery. which, following recession of the internal recti, alone, was ortho- 
phoria with better than fair external rotation as a later dewlnpment. 
Figure 14S illustrates the ocular torticollis of a left superior m*tn- eon- 
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Their surgery consisted of the dissection and removal of the lesion, ‘*a 
solid, fibrous, smooth, firm, dark bluish mass below the globe, which 
seemed to be attached to all sides of the inferior rectus muscles.” No 
normal tissue of the inferior rectus could be found, and at the conclusion 
of their operation almost all the tumor mass and the inferior rectus muscle 
had to be removed together. Following the surgery, the patient was 
able to mote his right eye moderately from side to side, but not below the 
horizontal plane. The condition is rightly included herein as a form of 
paralytic strabismus. 




plane, the parallel equally tn dined solid lines illustrate the adjustment by tilting of the 
patient's head to intort the tight eye by right bead tipping so that the \ertical meridian of 
this eye will be inclined to the same ancle as that seen in the plus cvclophoria of the left eye 
with its paretic superior rectus. A somewhat similar situation to Figure 129. In that 
instance analyred to illustrate the pathological torsion (cydophona), the remit of paralyses 
of the vertical muscles- 


It is within reason to consider simultaneous advancement of both 
superior .and inferior recti, combined with recession of the internal rectus 
and an advancement of the external rectus for acquired abducens paralysis. 
A simple recession of the internal rectus is the opposite extreme for surgery 
in these instances, applicable especially in a case of congenital or birth 
trauma paralysis. 




P. 1 KALYTJC ST It A BISM ( ** 


Tendon transplants, according to O’Connor’s technique for the < Ins-deal 
Iluimncldicmi operation from the superior and inferior recti. luve heat- 
edly Iwen of great assistance. The re-ults obtained are not due to (he 



Fl«, 114 -Cis)ilill)ibus mth msrkrd byjfUrophi* ln>m •*bn>iii>‘ urbiut imwin 
test). A, proopcraine. looking fraught ohrad with On* lrft «r lm* c II |««>o| entnr 
looking straight abend wjili lioth e>c*s fixing hurgerj (-«* text Ilunlittigton an! Ilcrkr 
courtesy of Arch. Ophtli ) 



development of new and vicariou* function*, hut (-0 Inanv of a tnotr 
rltccthc lateral rotation of the rjclwll. (6) and it- maiMriuiKv m that 
position bv mwm of the rm-don of the -'comlanlt mnlrarml »ntap>»i-t. 
(c) the ndVanmnrnt and irvrtion of the frtratvzn! trnd.m. and <d> tin- 
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doubtedly assisted by the massive adhesions which must occur in the fascia 
over and about the transplanted tendons as a result of the extensive surgery 
there. Wiener 1 apparently obtained similar results by a complete section- 
ing of the parah zed external rectus, 15 mm. from its attachment and 
splitting this adherent portion of the muscle into two halves, suturing 
the upper of the two to the superior rectus tendon and the lower of the two 
to the inferior rectus tendon. It is rather likely that a similar “stay” effect 
is obtained as a result of his modification (Figs. 151 and 152). The opera- 
tion is best applied to a paralyzed external rectus, next in value to the 
internal rectus, and last to the inferior rectus. Paralysis of the superior 
rectus is usually better cared for by contralateral oblique surgery. (See 
section on Ptosis, complicated.) 




Fio 152 — Wiener's modification -wherein the paralysed external reetU3 is split, and these 
splits transferred to the intact superior and inferior recti. (Beren«, courtesy of W. B. Saunders 
Company ) 

Peter’s modification of O’Connor’s original technique is as follows: It is 
best to begin with an advancement according to the Worth 'technique. 
The muscle is exposed and the sutures introduced, but not tied. A fairly 
good tendon stump is left for attachment of the superior and inferior tendon 
transplants. The conjunctival incision is now extended to the outer edges 
of the superior and inferior recti about S nun. from the limbus. The 
* Am. Jour. Sms > Gjmec. and Obct.» 1935. 
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capsule is also incised so as to leave the sclera lure, 'll,*, superior n*n- 
junctiva is held aside by a strabismus hook, while a M-coml hook is jmwsI 
under the superior rectus which is free from the capsule. 'Hie Mipm, r 
rectus is split by :t sharp hook, in its renter, and the outer half of the 
tendon is elevated by a small stmbbmu- hook. A .Vo. 1 white rilk suture 
(waxed) double-armed is whip-stitched through the outer <dgr of the 
tendon. After the suture is introduced, the outer half, to In- tmn«pl »nted, 
is severed close to the sclera by sharp conjunctival scissor* The tendon i- 
split for 8 mm. O’Connor recommends that a larger pm of the tendon 
should be transplanted. In the author's experience afwwt w»<*-h df of the 
tendon is adequate. 'Hie outer half of the split tendon is now att.u In <1 to 
the upper edge of the external rectus stump. The outer half of the mb nor 
rectus is similarly separated and is attached to the lower < dgr of the oxt» rn il 
rectus stump. The next step consists of a recession of the intern d m tn- 
rcnttaching the muscle nltont •> mm. back of the stump. Tin nrrs-mu 
completed, and the conjunctiva is closed by a running suture Tin ol- 
vancomcnt of the external rectus is then completed in front of tin stump 
Finally tiic conjunctival opening above and Indow the extern d reitu- is 
closed by nmning sutures. The etc is closed u ith «rgj red 2"» p< r <•< or md 
White’s ointment, 1 to 3000 bichloride petrolatum, both exes un ili.«*d 
with the usual cxe pads and a gau7C bandage. The exes remain • loo <1 fos 
tlirce days and arc redressed daily for seven dax s after the operation lb t 
compresses for fifteen minutes are applied three times d.iilx after tm 
eighth day. At the end of a week, the patient is allowed in -n up Tin 
dressing is removed nt this time. Conjunctival sutures nre remoxed on tin 
fifth day and the Worth sutures on the tenth day. The operation prekiblx 
is the most extensive of muscle o|>eration<. Heart ions are marked but 
yield readily to hot compresses. The technique, us illustrated in Hcreii*, 
:ipj>onrs in Figure J-31. 

An ocular motor paralysis from a tliini none pnl\x or vwn a nun plot e 
external ophthalmoplegia can l»c improved decidedly by utilisation of the 
superior oblique muscle. Jackson, in HG3, first suggested the transplanta- 
tion of the tetxlon of the MJfx-rior oblique In the ijwrtinu of the tendon 
of the internal rectus. Wiener, in 1928, 1 presented the first netinl per- 
formance of this operation. Wiener smbseqw nt!.' pre-ctitcd a v-eond cn*e 
licfore the Clinical Congress of the American College of Surges . «. in lfft» 
lVter’s surgery, as he Used it 5 is a* follow 


A MimU incision wa« made in thcupjvr lid oxer tfi** trochlea. fty blunt d.-reti-ci 
the reflected fwrt of the tendon xxas cx}»-rd and gra'ped by Icnvnitum bro;*, 
and the tendon xxwa wx-rred 1x*yond the tcnamluin pr.nim.xllv to the th-U. Thr 
trochlea urn- rarefullv nnd opened without injury to th<* r**i?-d bwh-n A 

rtont MiturexxR- pv4d through the tendon for mlwspicnt rs.ritn.l A *mall «^*rcrg 
xx as noxx made in the capsule of Tct'on. from within o’ it. in a rmtsh’e oxer 

the internal rcctu*. TI.rt.ugh this openings «n»II hrm^tat n 3 . pxwd, the nl,;rr 
in the tendon was pm- j-xl, and the nipmor ohlxjur mityl* w drawn »r.t« 
and sutured to the Attachment of the tnfrmxl rectus tendon The rxrr~. H eth r/ 
the superior oblique was nit off. Tf** careule and the renyinrtixa wrre ft — Hi 
interrupted silk suturre. TV »» * h * M t!, r' **V ,h *'"* 

bandaged, and the bandagxH were allowed rormum in p-i-v L r/.ir-«J*y* 


* \rr!. <>{ * 1 1 . . *«t W. 1'Cs. 

» Tra»> ,\m Oy* it. «. mi 
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Fig 153 — A. Peter s operation I o r toe rebel of complete third nerve psidras- 
a. Tendon of superior oblique on tenotomy book to the outside of the twilra; b. frontal 
sinuses, c. trochlea, d. superior rectus muscle: r. scleral attachment of the superior oblique; 
/. external rectus muscle. S. inferior rectus muscle: i, inferior oblique muscle, i, maxillary 
sums B. a. Suture passed through the tendon of the superior oblique; b. mperio* oblique 
muscle being separated from the trochlea fmusde book upon the tendinous portion near the 
trochlea), c. bony nm of the orbit; d. advancement sutures for the internal rectus muscle 
advancement, c. ends of suture* “a" through fascia planer and the advanced internal rectus 
muscle C. Medial aspect of the nsht eye. a. A torn trochlea; b. stump of retracting tendon 
of the superior oblique Etude, c, superior rectus muscle: rf. transplanted *uperktr oblique 
muscle; c. internal rectus mu>cle:/. sutures from superior oblique mu-cie. D. Meeks] aspect 
of the right eye a, A torn trochlea; 6. stump of retracting tendon of the superior obLque 
muscle: c. superior rents muscle; d. transplanted superior oblique mu*c!e: *. internal recta* 
musde./, sutures from superior oblique muscle (Peter. Extraocular Muscles.) 



paralytic snan/sMr.s 

Wiener iral a Weber Canaliculus knife for n le-i'ing tin- ten, Ion from the 
pulley. In both instances the ptosU was corrected at M}h.cq»em n; K-ra- 
tions. Voter combined an advancement of the internal recta- with his 
tendon transplant, both being done simultaneously. 

Figures 133 and 134 illustrate the surgery of n superior oblique transplant 
for n complete third nerve paUy exclusive of the lid surgery for the pto-i.. 
Fipure lot illustrates the ease of IV tor’s original!} presented: the oniltr 
rotations as v u *l! as the result of the ptosis surgery which in this instance 
was a Ifunt-Tansley procedure. 



Via 15}.— Pa dent with nrn)|ilnc third n<-r«c p«M «t tin* rtc'<t op llr-«!(* ft the t J 
InwinR operation': .4, The enrorr-mn «*f the »ui«>ri>tr ohh'jue into an interna! »t--tup. II 
reecKPftjfi a( ihc rtfcrnsl nvf«s; (\ Unnt-TanOvy operation tor f'tw I. Vie’ rtrucht t„t - 
wsril. J, ejrs to the nfcht. e) <** to the left, 4. e|o«iire of the li*h tIVter. IliInMiftST 
Mu •elm ) 

In discussing the correction of the jurats -os of the olt-s ators i* nd ileprvs- 
’vtrs, attention h again railed to Whites rides as nlreaih on I J inn J. It j> 
important that one refrain from destructive surgery in these instances, ns 
for example, double tenotomies of the two inferior obliques liecau-c „f 
double paralysis of the two superior nvti (even though thedegnr bikitrraJlv 
may lx* dissimilar). In stieh an instance, all of the \ ertical r!r\ ators would 
he destroyed, one group by disease, the second by itii{uvq*T <Urgefj utffimf. 
Tlie use of his (White’s) diacno-tie rani, as illustrated in Inrun* bVV wiJJ 
W of great assistance in evading that serious mistake. It illustrates the 
degree of rotations and prism displacement present in a ca^of right h>]***r- 
phoria following surgery (or nti original left hyperphoria wherein (from the 
hi-tory of the case) a tenotomy of the h ft inferior oblique muscle fob 
lowed’hv n tenotomy of the right inferior rectus uiun-lr. the original dev U- 
tion having In-eti m»* marked that this wns thought Dfirwaij. No further 
oblique surgery mav Ik* done now -for the vune reasons ju*t ‘tatrsl. Tlie 
iinal result was |r*» than one prism diopter of right hyp* rjdmrii; tfw left eye 
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being raised to the right hyperphoric position, saving thereby, the func- 
tions of bilateral vertical elevation by an advancement of the superior rectus 
muscle on the left eye, and a fairly satisfactory rcattachment of the right 
inferior rectus muscle. 

38° 22°-25° 0° 12° 


S.R. I.O. 1.0. S.R. 



PH 28 pd EH 12 pd EH 30 pd EH 8 pd 


S.R. 1.0. 10. S.R. 



PRISM DISPLACEMENT 


J. W. M. O. 

UfA« *». K«- C-.- 

Fig 155 — IVhite’s diagnostic cards (see text). 

Tb** uv of pri'ins for measuring not only the lateral deviations butyls' 
th*- vertical deviations (and especially that) has been emphasized repest- 
«dl\ . Tb«- two underlying principles in the use of prisms for measunng t— 
<b*' billow* are: first, the u-^e of prisms apex in the direction of the devwn-'a 
with th*- alternate covering of both eyes until a prism of such strength ^ 
Ijeen pit wd in front of the eyes to stop all movement of the eyes 
cover; th»- wtjwl of the two is tlie observation of the comeal reSexfS. A? 
this, is & purely objective test it is much the better of the two. Kmn?iy 
very rwuitiy >tat<*d : 1 

t’wnjr lbi* t^-JnjEjue one can Ret an exact measurement in degree of the 
of deviation present in any one of the cardinal positions of the eye. In this 
overacting rigid and left hand elevators or suppressors will reveal tier insxss-- 
overaction in that position. In the alxnce of diplopia, and even in Lrf 
of this, the measurement of varying degrees of deviation in the varied jwsrS 
of the eye is of outstanding importance. 

* The Fixations) Corneal Light Iteflexe* a* an Aid ia Binocular InvesUssti-e. 
from Trans Am. Acad OpLtL. *ud Olo) . 1043. (E. K. Krimsiy. Major. M*- - " 1 - 
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Congenital Absence of an Elevator or Depressor. ~Tn this. one miK con- 
sider also a congenital ocular paNy, not alone tlic anatomic absence of n 
muscle. This latter condition U a % cry rare anomaly. Conpenit.il nh-cncv 
of the obliques has been reported by Harlem.* The rt ports of congenital 
absence of the superior and inferior recti hau* Ik-cii more common. The 
classical Hummel sheim procedure should not Jh- u*cd in these in*t.mns 
Certainly in a case of eonpenital inferior oblique absence. w uh lummlatrml 
hypophoria, or contralateral hyperphon.i (tropi.i it is logical ami j«r- 
tnissible to tenntomr/e the su|>erior ret tic* in the h\ jn-rphorie eve. Ilr'id- 
uals, if present, are then to Ik* corrected l»\ ,1 reset lion of the infi rior rti tin 
tendon of the hyperphorie eye, rather than an ad\ ancement nr recession of 
the .superior rectus of the hypophoric e>e 'Flu* reason i> ex ident. although 



Kkj IRC, — t>nmnr> met **ron<t-ir> <!<•» iainm* in > *>f »>.«■ /«/( 

Inferior nl>! Hills* miiwl.* «>i»*t*tir*n fe>ei»l<*.l » toncrmul *Wno* ..f tl,«* ibfm* • 
inuvlc ) .1, nmwi'lar}’ ilMuliiin *• I) US i* fume H inmil) <I«MlKm,0 |l 14 faun 
C\ tvfl literal relation* IK iil'ninl K nelil Utcral rr.tat^o* Sot/. Iirmuo.n nl 

movement In left Pji* m the f«*rM *>f *>><• “>'«■»«" ■>»'!•'»>** mu*rlr F ,l..n»»r*l mUtmn. 

it will stand repeating. In the pn-s-nee of nidi an inferior oblique de* 
ficiencv contralateral rotation of the two exes results m an augmentation 
of the hypophoria in the pahied rxe, with an nen further up*)inotmg in 
the opposite hypcrphnric ox e. Tlie Miperior and inferior recti of the hvpcr- 
phorie exc in this p*>sition. that is. outward rotation, nre now functioning 
normally in maximum elevation and depression. Hence, tin* ration-dr of 
resect ioii or tenotomy to the fir*t of these, that is the «ujK-rior rectus nnd 
TecesMon or advancement to the hw» 1, that is. the inferior m-tu* Tlie 
hi {K>]di«rie ex c, that is tin* one with the inferior nhhtpir deficiency, now in 
exmtrnlatcnd rotation (that is the exe h rotate,! toward the turv) i% m a 
position when* the s U jxrior wtm has lmt it* major citation function, 

, Alwrti<e «*f An*i I J>. Iss’t 
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being raised to the right hyperplioric position, saving thereby, the func- 
tions of bilateral vertical elevation by an advancement of the superior rectus 
muscle on the left eye, and a fairly satisfactory reattachment of the right 
inferior rectus muscle. 

38° 22°-25° 0° 12° 


S-R. 1.0. I.O. S.R. 



I.R. SjOl S.O. I.R. 

0° 18° 30° 28° 


R 0 T A T I 01TS 



RH 30 pd 

l.O. 



SJOl 

RH 12 pd 

PRISM DISPLACEMENT 


Fig 155. — White's diagnostic cards (see text). 


The use of prisms for measuring not only the lateral deviations but also 
the vertical deviations (and especially that) has been emphasized repeat- 
edly. The two underlying principles in the use of prisms for measuring the 
deviations are: first, the use of prisms apex in the direction of the deviation 
with the alternate covering of both eyes until a prism of such strength has 
been placed in front of the eyes to stop all movement of the eyes under 
cover; the second of the two is the observation of the comeal reflexes. As 
this is a purely objective test it is much the better of the two. Krimskv 
very recently stated : 1 

Using this technique one can get an exact measurement in degree of the amount 
of deviation present in any one of the cardinal positions of the eye. In this manner 
overacting right and left hand elevators or suppressors will reveal their maximum 
overaction in that position. In the absence of diplopia, and even in the presence 
of this, the measurement of varying degrees of deviation in the varied positions 
of the eye is of outstanding importance. 

» The Fixation^ Corneal Light Reflexes as an Aid in Binocular Investigation, reprinted 
from Trans. Am. Acad Oplith. and Otol., 1943. (E. K. Krimsky, Major. Medical Corp, 
A.UB ) 
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Congenital Absence of an Elevator or Depressor.— In this one must con- 
sider al*n a congenital ocular palsy, not alone the anatomic a Wane of a 
muscle. This latter condition is a very rare anomaly. Congenital absence 
of the obliques has ljccn reported by llnrlo. 1 The reports of congenital 
absence of the superior and inferior recti have liecn more common. Tin* 
classical IluinmeUhcun procedure should not l>c used in these instances. 
Certainly in a case of congenital inferior oblique absence, with hotnolatend 
h>l«>phoria, or contralateral hyj>erplmria (tmpia?), it is logical and jht- 
inissible to tenotomize the superior rectus in the hxperjihnric eye. ltesid- 
uals, if present, are then to be corrected by a rejection of the inferior rectus 
tendon of the hypcrphoric eve, rather than an advancement or recession of 
the superior rectus of the hyjx>phoric eve. The reason is evident, although 



I'm l Vi — Primary anil MnmiUiy dcwnlxm* m iupj»ivil mriCPnitnl psralj nl the Jr/r 
Inferior oblique tnuerlc. (OpcrnUon rpwslol a cotipemtnl aWmt> of lb* infrrxir obbqw 
V.wywUy.) A, M*«in>Viry 'ii"sr«YitmX> ,V>is is f isitiR. 15 vntUM) Aoulwr. OU is f.Mv.t 
C, Mt lateral rotation* />. upward rotation. £, nchl hlrral nutmn V«tr LmiHti'in ul 
movement in left r> <■ m tlic field of the inferior oblique muwlr downward rotation* 

it will stand repeating. In the presence of such an inferior oblique de- 
ficiency contralateral rotation of the two eyes results in art augmentation 
of the hypophoria in the palsied ex e, with an even further tipshooting in 
the opposite hypcrphoric eye. The superior and inferior recti of the hyper- 
pborir eye in this position, that K outward rotation, an’ now fum-Uniuitz 
normally in maximum elevation ami depression. Hence, the rationale of 
resection or tenotomy to the first of these, that K the superior reetu*. and 
recession or advancement to the second, that Ls. the inferior reetu*. 'Hie 
h>i*ophoric eye, that is, the one with the inferior oblique deficiency. »>ow in 
contralateral rotation (that is, the eye is rotated toward the no~e) i* in n 
jxtsition where the superior rectus has lost it' major elevation function. 


« AWnrr of OMiqw*. Atrh f. rb>-*wl„ 4 , Tl, JssO 
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Fig 15". — I. Position of tiic eyes in ttp<«. S, OS. £ iing ; O.D. secondary deration: 
S, right rotations. 


Figure 156 is a case of congenital insufficiency of an inferior oblique 
■wherein a shortening of the inferior oblique tendon is the first procedure 
necessary. In such a condition (subminimal involvement) the diplopia 
is a common complaint. Following this, surgery upon the contralateral 
superior and inferior recti is to follow. The simplest technique for inferior 
oblique tendon shortening is to uncover the tendon of this muscle, cut this, 
and resuture, overlapping the cut ends the desired amount, depending 
upon the amount of shortening necessary. Figures 157. 15S, 159, and 1G0, 
are illustrations of a case of simultaneous paralyses of both the superior 
oblique and the inferior rectus, i. r., both depressors of that e\ e. 
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Insufficiency of tin* Mijicrior oblique. cither l*ecau«e of n congenital 
absence of the muscle or congenital or acquired palsy, must In* handled 
similarly. In this instance, however, the paral\7cd r\e is in hyperphoria 
(tropin) and the contralateral eve is in relative hypophoria. In bilateral 
contralateral rotations, the hyperphoria lieeomes exaggerated, and the 
hypophoria in the opposite eye aU> increases simultaneously. Following 
similar anatomical rules, (he surgery which is indicated is first, a wide 
recession of the inferior rectus in the hypnphoric e\e; secondly, or even 



Klo. JiS - j. Left rotation* i tnsTitaum <1 ,»-n»ar<l roiat* « r wj»antr*w 


simultaneously, an advancement of the *uj>enor rvrtu< in *he stmr r\r. It 
seem* upon casual thought that «uch a <*av would f»e *iuiphfir*l tirndctlly 
bv a tenotomy of the inferior oblique m the rjc *h»h h.»s (hr *uj*rrv<r 
oblique insuIFieiency. This i< especially significant in "I lot fact that 
the hi [K'rphoria increases with contralateral rotation, that ts, w out sc rjr 
is in a position (rotated tow an! the mw*). when in pnvinmni stip'TVir A,,t 
inferior oblique elevation anti dqirrsMon «*rur. .Vtu-im, l.owttcr, to 
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tenotomize the inferior oblique iu the hyperphoric eye means that one is 
removing both the elevator and the depressor of the eye when rotated 
toward the contralateral side of the body. As stated for an insufficiency 
of the inferior oblique, advancement surgery of the inferior rectus in the 
hyperphoric eye (that is, the eye with the insufficiency of the superior 
oblique) is not satisfactory. Depression is not achieved under the cireum- 



Fig 159.— 7. Eyes up and to the right; S. eyes up and to the left; P, position of eyes 
following muscle surgery. 

stances desired, and the extorsion defect due to the superior oblique involve- 
ment or insufficiency would be further exaggerated by means of such an 
ill-advised procedure. . . 

An important modification of the Hummelsheun procedure is a recession 
of the antagonist (see description of technique, page O2o) combined with an 
advancement of the paralyzed muscle. The first of these two is necessary' 
to prevent the development of a deviation opposite to that primarily 
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present. This was recently outlined by Gib-on.* in hi- di-at-inn of tin- 
treatment of paralytic strabismus. Figure H»l, .1. slums the fir'd t f 
rotation of a congenital paralysis of the externa! rectus OfK-mted with a 
Hutmoelshcini technique wherein a tenotomy w as done ir.-tr.vl of a reces- 
sion of the antagonist to the paralyzed mu-ile As a result, the -uhvqm m 
dcuation was divergent with the field of rotation as illustrated i n Figure 
lf»l, H. This latter situation, that is. the loss of comergrnrr. i- far more 
serious than the original situation. Further, the sunt- tcthmque i- not 
indicated in an external rectus paralysis wherein the rotation- an- to ti e 
mid-line. It is only indicated in situations with rotation pernmi* ntl. 
limited anil with the eves converging for both near and di-taiicr 

In congenital ah-ence of a superior or inferior rectus, the situation i. ju-t 
a hit different. A hand of muscle, e'en though p ireta is wanting to hold 
tlic eye toward the corrected jwMtion Tin- is an important part of the 
operation. For instance, in utilizing the sujwnor and inferior ru-ti to »or- 
rect the convergent strabismus of a paralyzed external reetu-. one does m,t 
expect the superior atul inferior recti to take on the new functions of 
external rotation. Tendon transplants from iliw two combined nub the 
advancement of the paralyzed mu-tlc form a broadened cie.itmrrl nponcu- 
rosis to hold the eye nt the mid-line, permitting tin- two obliques to function 
simultaneously as effective external rotators Hevau-e of this laih of a 
muscle, ns in a congenital absence, a transplantation of the external rectus 
should lie utilized instead. Consider the ca-c of a congenital nb^-mr of the 
inferior rectus with the eye up, slightly externally rotated. and with the 
corneal meridian in intorsion. In such an in-tawe. if the extern d n-etu* n 
detached wholly and advanced to a jwiint on the -clem. 1 mm from the 
limbus and halfway between the normal jKisition of the inferior margin of 
the external rectus, and the external margin of the inferior reetu-. then one 
should achieve depression of the rychnli mid tin- jim-wiry extor-mn de- 
sired. Any residual exophoria should U* corrected bj a tuck or ndwuw-e- 
ment of the internal rectus of the Mine eye. Similarly . in a < -on genital 
nh-enccof the superior rectus with the c\c downward, out. and theoiriK.il 
meridian in extor-ion, detachment of the internal recta- and it- adumrr- 
tnent and tnm-plantation to a point on the “s-lcm halfway In-tween the 
normal suin-rior margin of the internal reetu- and the in term! edge of (hr 
superior rectus, should re-lilt in an appreciable tlewnion and furtudi the 
nmssary intor.sion needed. Any residual lateral imbalance in this tn-tatev 
can l>e simultaneously or later corrected by a mx*—ion or ad' a nets nr nt of 
the external reettt>. liathcr ivcvNtly. ("aston,* <lwii"<-d tin- tnMV r of 
the isolated congenital idi-cnce of the inferior reetu- nmslr in grr.it «h tail 
Tlm-c of Ids conclusions follow here 'crbatim. 

1. Congenital hypertmpia rc-ulting from aWnre of th** inbrnr forte* n.uv.r 
rsn Ik* grratlv improved by advancing and trsn*p!ant/f.£ th'-c»fcnsa) 

to a jjonit midway between the normal jxritinn of the rtlrn.al #vl in f. ? 
muscle- " , • i < i 

2. If the hyjK-rtropia i- rxre—he, tenotomy «d the inf or* < v hh-j J<- r- ** * • 

t*c combined with trareplantation and advancement ««f th** rt'.rrr si err ! •- * e v* ' 

3. The trafi-jdarited etfrmal rrctu* muvJe then ha* t»<* f-*' 1 ’’" ' ’■ 

rxtordnti and dcjire— ion. Iwth functions of llw- m-nnal irfrrmr rectus ts.-i-rr 


• Srrt. Oj Ml. . nJ « N'« 3, 1*10 

* Ant* (>;<Lth. t-J St. No »**■* 
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SURGERY OF THE OCULAR MUSCLES 

l rider ordinary circumstances, the surgery for an inferior rectus palsy or 
paralysis would be either a tenotomy of the superior oblique or a recession 
of the insertion of the superior oblique upon the sclera. These cases of 
congenital absence of a muscle are seldom, if ever, accompanied by the 
thick, fleshy hypertrophy of the antagonist, as is so commonly seen in 
paralyse of a muscle- For this reason, surgery upon a hypertrophied 
antagonist (as just mentioned) assumes a secondary importance. 

Figure 102 is the primary position of a left eye up and out and with the 
cornea intorted in congenital absence of the inferior rectus; it illustrates 
a plain catgut whip-stitch prior to the tenotomy, and the advancement 
and transplant of the external rectus to its new position. The dotted line 
illustrates the normal positions of the external recti and the inferior recti- 
It is important to notice that the external rectum in its advancement is 
sutured to the sclera with its juxtalimba! position tangential to the limbus. 
Figure 1(M illustrates, schematically, the reason for the result obtained. 
The position of the rectus on the schematic drawing has changed from I to 
3; as a result the eye is elevated on the transverse axis, B-B\ and with it 
being tippet! downward in this manner, A-.V, the vertical meridian lying 
intorted, is now raised to the perpendicular. 

Double fourth ner\e palsy is a very rare condition. The surgical treat- 
ment of one-sided trochlear palsy has been covered ; that of double trochlear 
paralysis is rather different. The surgery outlined as emphasized by 
Jaensch 1 must result in an equalization of all the depressors, both right and 
left handed, so that the corneal meridians will not move into a paralytic 
eyclophoria. The diplopia from such a situation would be constantly dis- 
tressing, and quite irremedial. The diagnosis depends upon the finding of 
a hyperphoria (tropia) bilaterally, both right and left, appearing in its 
greatest amount as a left hyperphoria with both eyes rotated to the right, 
and as a right hyperphoria, with both eyes rotated to the left. Double 
recessions of the inferior recti are indicated. These are to he done, how- 
ever, as emphasized by Jaensch, at different times, so that it is possible to 
adjust the second recession to the result obtained following the first, also, 
to modify this second recession to the degree demanded by a dissimilar 
hyperphoria. 

As stated before herein under the correction of paralyses of the elevators 
it is most important to conserve some elevation of the eyes as a bilateral 
function, either an inferior oblique or a superior rectus as the case may be, 
i Klin MonaUbl f. Augenh., 102, 305-3 H, March. 1939. 


Legends ran Fig 160.1 a_vd B. 

Fig 160.4 — A. in repose, prior to surgery. B, right rotations C, following tenotomy 
of inferior oblique muscle on left, and advancement of the left inferior and internal recti. 

Fig 1602? — This i« to be compared with A, of 160, and with Figures 157, 15S, and 159. 
The former are of a paralysis of the two depressors of an eye, this latter is a paralysis of the 
two elevators of the right e> e the superior rectus, the nght-hsnd elevator, and the inferior 
oblique, the left-hand elevator. .4 of this shows the limitation of movement in the field of the 
right inferior oblique muscle, and B. shows the limitation of movement on right rotations 
(though less well! in the field of action of the rieht superior rectus muscle These two condi- 
tions and po'sibilities are to be carefullr compared, one with the other, in terms of primary 
and secondary deviation*, and over action of thesvnend«ts when the paretic eye is compelled 
to fix. One will simulate the other on gross examination, but to confuse the diagnoses would 
be serious. (See text on paralytic strabismus for the importance of surgical procedures in 
paralysis of the elevators ) 
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depending upon the condition under investigation, but never to destroy 
surgically both of these in any eye, either by tenotomy or by unusual 
degrees of recession. Figure 1G0B illustrates such a situation. In this 
figure, A is a paralysis of both depressors of the left eye, and B a paralysis 
of both elevators of the right eye. 


LEFT 



PARALYTIC STRABISMUS 


In Figure 1 0011 in left lateral rotation' the It ft eve 'limit* upn.ird 
Itcrause of overaction of the left superior rectus— an overaction runtmjoit 
upon a paralysis of its yoke muscle, now the right-cje left-hand eh iter 
i, e., the inferior oblique of the right eye. In right lateral rotations tin* 




JK. IfiC — lUt^rnsI rwlu» Inns Uni 

left eye again shoot' upward liecnuse of mrrartion of the left inferior 
oblique muscle, mi overaction contingent Uf*on a fuw!,v*i< of its »okr 
muscle, now the right-ex e right-hand e!e\ntnr, i.r., the 'tipennr rectus 



iiuw I,* of the rich* c. 17»-»rrtiralb . the Mir&rt? indicated «' a troom-v. 
,f t) ir J,.ft inferior oblique tmw lr t«» correct t! e h; prrphom which ^ 

■xasrrcrated in richt rotation', nod a tenutein} r^-ar.ti 

imitrsl l.v the interior* srd «ilrnd ii'erti >n of tlw tr-*1 mi ,! the Mt 
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superior rectus to correct the left hyperphoria which becomes exaggerated 
with the left rotations. If this was to be done, the patient would lose all 
elevators bilaterally. Hence the surgery which must be carried out is 
that which will stay short of such a calamity. 

The surgery which was actually carried out in this case, to a satisfactory 
result, was a tendon lengthening of the left inferior oblique muscle; second, 
an advancement of the tendon of the right superior rectus muscle; and 
last, a recession of the superior rectus tendon of the left eye combined 
with an advancement of the left inferior rectus tendon. This greater 
amount of surgery is necessary, for as was just said, to destroy all elevators 
will result in serious postural disturbances. Further, the younger the 
patient, the more important is this admonition and the more dangerous 
the procedure. 

Convergence and Divergence Paralyses. —These conditions are disturbances 
in binocularity and are the result of nuclear paralyses. Their etiology is 
traumatic, vascular, inflammatory or neoplastic. The surgery indicated 
is that which will enhance the faulty function, never the reduction of 
the normal vergence. In convergent paralysis the surgery necessary is 
either a tucking or a resection of the internal recti. In di\ ergent paralysis, 
contrariwise, the surgery would be a bilateral advancement of the external 
recti. The optimum point of correction in convergent paralysis is a fairly 
full correction. In divergent paralysis, however, the optimum point for 
correction is a rather definite undereorrection. In both instances a usable 
near point is the more important function. Residuals at distance can be 
corrected with glasses in which are incorporated the necessary prism cor- 
rection for adequate use. 

Occlusion Hypertropia-— This condition called by Bielichowsky “double 
hyperphoria.” and named “occlusion hypertropia” by Yerhoeff 1 is not to lie 
confused with that just described, that is. post-traumatic double trochlear 
palsy. Yerhoeff feels that occlusion hypertropia is the result of an over- 
action of the inferior obliques bilaterally, due to nuclear aplasia of the 
superior oblique nuclei bilaterally. The hypertropia as seen is bilateral 
and alternating, and is rather likely dissimilar in degree in each eye. Because 
of the overaction of the inferior obliques. Yerhoeff believes that tenotomy 
of the inferior obliques is indicated. The condition seems to be rather 
logically a case instead for recession of the inferior obliques, when surgery 
seems essential. The treatment, in general, is the prism correction of the 
greater of the two deviations, and not a surgical problem. 

Recapitulation.— A brief recapitulation of surgery of the ocular muscles 
b relevant here. The action of a weakened muscle is augmented bv a 
recession, by an advancement, and by tucking. The overaction of an 
associated muscle in the contralateral ey e. or a direct antagonist, in the 
same eye, is decreased by a recession and or a tenotomy. The first of these 
two. in decreasing the action of an associated muscle, b illustrated by the 
tenotomy of the inferior oblique in a case of paralysis of the contralateral 
superior rectus. The second of the two is illustrated by Berens - recom- 
mendation for tenotomy of inferior oblique of the left eye for paralysis of 
the superior oblique of that same eye. The ov erection of antagonistof the 
opposite eye may be increased by resection, advancement, and by tucking 

1 d>“ Scbweisitz Memorial Lectnxe. College of Physjnaas of Philadelphia, Nov 20. UNO. 

s Tran« Am Ophth Soe . p 253. 1031. 
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or by t!ic O’Connor cinch o petition. Advancement of the right external 
rectus for a convergent 'traM-tniis dm* to pa rah sis of the left external 
rectus is such an example. In pcm-r.il. the «urgvry of the phnri-ts follows 
closely the surperv of the tropi.i>: tin- degree of surgery necessary i» j*-rhap» 
the outstanding ilifTcrcnce. Tin- ojw rator nm-t «hfT< n-ntiatr n phoria. 
however, from a tropin, an ocular motor p:d*y from a n<iti*p indy tie form 
of yslwTVA, wiwl cowomitant from i'«n-wi\<.a«nitnnt mjxxuw. Varado\iesd 
diplopia after Mirpery is not uneoimuon As Tm cr* “(Vra'ii>nalty 

this diplopia has persisted for months hut or haw- not -sen a ra«- in which 
it was really troublc-ome Our swn-u ca-c wn« only annoyed h> it for 
about a week and though it |» r-otrsj for vwrnl months it Iteenrue grad- 
ually fainter mid finally dud .o\iO completrly " 

In genersd, complications ot mu-di- surgery are fortunately not rotn- 
tnnn. Corneal abrasions mii't In- aw tided during the surgery Frequently 
they occur in ty ing the suture- and an* direct injunes to the cornea fn*tn 
the suture?. Ilirnmrrhagt is nft< ntinu-s troublesome. and complete lurmo- 
stasis must Ik* obtained I* fun the <«*<* is completed A suppumtixe trn- 
onitis occasionally ocair» though rarely It may In- due to faults in tech- 
nique, and certainly snim (.i-«s base occurred as the n*-ult of the use of 
originally’ contaminatr <1 « itgut In such in»tanevs the sutures mint I*- 
withdrawn and the second m n-sults subsequently eum-cted The eyeball 
is in jeopardy if this is not dow ,is soon as is pos-iMe 

A postopemth c dre— mg .i< cording to Hnmiquer should U- umsI in thr-c 
cases. After the bichloride ointment has In-en placed along the lid margin, 
a thin film of saline *oah. d « ott.m is placed m < r the < hm-d p-iljH-hral fi"itn- 
and the depressions filled in with dry. fluffed entton A gaun- rompm* 
dressing can Ik* placed mnmdiattly nWr the cotton. It is not uncommon 
to have n rather nwrkul post.q»rnitivr reaction In -tirli instant*** hot 
sterile compresses rati In- utilized with gn-at l»cncfit ns early ns after the 
first dressing. 

In the final analysis tin outstanding point m imwlc Mirp-ry is accurate 
diagnosis; the constnietne surgery should Ik* ba«cd uj*m n plan, carefully 
thought out, and as can fully « amed out to completion. It is fny wiser to 
do two oju'rations each or lesser magnitude than to do one oj- ration of too 
great a magnitude, when any doubt exists with the oju-rator ns to th* 
certain results of the latter The anatomical nod the phy siolngi.-al chi no. 
t eristics and principles connected with the extra-ocular mtivlrs play a 

tremendous rite in the attack for correcting thcxarmiwi Me disturb 

ances prc^iit as well ns in the « nd-n-ults obtained. lb* regard of the*** 
characteristics and principles will certainly npult m dotrrs-mg and un- 
pardonable failure* Tins fact *e..i* cq^xdly vri.rnt m tins branch of 
ophthalmic Mirgery 

. I •1nv,ii 1. l*n*- < > ‘ 1 ' *-«» • V,v 



CHAPTER Vn 


THE ESSENTIALS OF RECONSTRUCTIVE OPHTHALMOLOG- 
ICAL PLASTIC SURGERY. FREE SKIN EPIDERVLAL 
AND DERMAL GRAFTS. FAT, FASCIA, AND MUSCLE 
GRAFTS. MUCOUS MEMBRANE GRAFTS 

lx considering ophthalmic plastic surgery, as a specialty within a 
specialty (a fairly accurate statement), the author wishes to include a 
portion of the foreword, written by Dr. William II. Wilmer, to his earlier 
book . 1 It is now as apt as when written; and quite properly, for several 
reasons can be included herein. 

The eye with its accessory structures has been consummately placed to fulfil its 
function as the organ of vision and as one of the chief features of expression. Nature 
has made an admirable attempt to protect this marvellous instrument from those 
outside influences that might injure its sight or destroy its charm. But even the 
eyelids, lashes, brow, bony walls, and cushion of fat offer but feeble defence against 
the violence of industrial accidents and the missile of modem warfare. 

During the Crimean War, among the combined English and French forces, eye 
injuries formed 1.2 per cent of all wounds. In the American Civil War, they con- 
stituted 0.5 per cent. Ocular injuries averaged 0 S3 per cent among the French and 
German troops engaged in the War of IS70 .Among the Japanese, in the war 
against Russia, they composed 2.22 per cent. In the American forces, during the 
Wmld War, 1.S5 per cent of the total number of gunshot cases involved the eye 
and the adnexa. During the last twelve months, there were more than 4456 eye 
injuries m the United States, industrial accidents forming the largest group. 

From the earliest tunes, wounds of the orbit and adjoining parts have been the 
subject of the surgeon's attention. But eye injuries have become relatively more 
frequent in both civil and military life, and it is fortunate that the labors of Pasteur, 
Lister, Thiersch, Wolfe and many other patient scientific workers have already 
paved the way for, and made possible, the brilliant achievements of modem plastic 
ophthalmic surgery. Anatomy, physiology, chemistry, biology, and histology, have 
all contributed most generously to this humane art. 

The eye possesses certain tissues that exa-t in other parts of the body; hut it is 
endowed with some histological elements that are peculiar to itself, and its adjacent 
structures are formed most specifically for their particular functions. The restora- 
tion of these parts requires special knowledge and training, and therefore belongs 
logically to the domain of Ophthalmic Surgery 

No argument is required to convince the most casual that the destruction of sight 
is an irreparable catastrophe But the tragedy that may he in a distorted physi- 
ognomy is not as readily understood. Only one who realizes, “the mind's construc- 
tion in the face” can appreciate the profound psychological effects upon the patient. 
To reconstruct such a deformity is to reconstruct the man bj relieving him of the 
ever consciousness of, “one auspicious and one drooping eye," as Shakespeare 
expresses it- No rehabilitation is more important or more far reaching in its result. 
We owe this treatment to victims of all accidents for the sake of humanity. But 
those who n ere injured in w ar have a special and additional claim 

Plastic ophthalmic surgery requires the most careful and painstaking study of 
each individual case before undertaking the actual operath e procedure. Even the 
period of time that should he between the injury ana the operation, is a necessary 
consideration. The surgeon must possess to the fullest sense the conception of 
■‘suarifer in modo, fortiir in re ” He must possess great boldness in making the size 
of his flaps large, and the removal of alf scar tissue thorough, yet at the same time 
he must practice the most rigid economy in sacrificing muscle tissue or normal skin. 

1 Newer Methods of Ophthalmic Plastic Surgery. P Blabston'e Son & Co . Philadelphia; 
1925 
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against graft infection in plastic surgery; “by applying, for a week before 
the grafting, gauze soaked in the discharge from the granulating wound on 
the surface of the flap to be transplanted.” 

Elschnig reports a successful take with an isograft from a sister, in the 
plastic treatment of ichthyosis congenita with ectropion. 

OLLIER-THIERSCH GRAFT 

In the use of an Ollier-Thiersch graft. Gillies ami Esser, separately, have 
explained a method which can be most highly recommended for the cor- 
rection of the smaller defects from scar tissue contraction deformities a ith a 
loss of considerable soft tissue. The terms epithelial inlay and outlay are 
applied to this method. AH scar tissue is first resected, and then, by deep 
wound margin undermining, the skin about the injured area is allowed to 
move to its proper normal position. 

In this dissection, care must be taken that muscle and nerve tissues are not 
disturbed. This is especially important in a case of the repair of the upper 
lid because of a scar tissue contraction ectropion with or without extensile 
loss of epidermis. The satisfactory movement obtained by the operation 
will be most gratifying if this point is remembered. Dental modeling com- 
pound is first softened and then molded into the area formed by the dis- 
section. All bleeding and oozing must first be stopped. (This compound 
can be sterilized in bulk in lysol.) The stent is softened in hot saline and 
then molded to the desired shape b\ moderate pressure. By means of an 
alcohol lamp flame and of cold saline, used first to soften the exterior and 
then to harden it, the surface of the mold can be made perfectly smooth 
and of the correct shape. Esser attempts to make the mold an accurate 
impression of the normal surface. When this mold is in position, it should 
be just possible to approximate the skin edges without undue tension. The 
mold should be of a size sufficient to fill the defect completely, after the 
sutures have been placed. At this time, after the sutures are placed, the 
original defect is uncomfortably exaggerated. This should cause no con- 
cern; the ultimate result is obtained upon the removal of this mold. A thin 
graft is then cut from the upper outer aspect of the arm, or from the inner 
middle aspect of the thigh. The graft must be cut in one piece and without 
holes. Boards or sterile tongue blades are to be used to hold the skin taut. 
When cutting a graft the razor should no more than scrape the layer of the 
true skin. Tiny pin-point areas of hemorrhage at the site of the graft, and 
appearing a few seconds after the razor has lifted the graft, are the only 
bleeding allowable. The graft is then placed in warm physiological salt 
solution, 100° F., for a time until a sterile petrolatum gauze dressing can 
be placed upon the arm or the thigh from which the graft has been cut. 

The mold which has been previously prepared is wrapped with tins graft, 
the epithelial surface innermost. All portions of the mold must be covered, 
but any redundant edges of the skin may be removed with sharp scissors. 
The graft, which must not be pinched or touched with the fingers, can be 
lifted from the salt solution and placed over the mold by using two straight 
forceps. The mold should lie upon a dampened piece of gauze. The graft 
can be stroked over the mold until it adheres smoothly to all surfaces and 
facets of the mold. From this time on the mold with the adherent graft is 
to be bandied u ith fixation forceps. The mold is then placed into the defect 
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into the site of the shin defect, covering as in some cases, the lower lid, the 
closed palpebral fissure, and the upper lid, and well down below the level 
of the bony orbit. It is held in place for a few moments so that it takes 
accurately the reverse shape of the underlying tissues and the bony con- 
figuration of the face. The mold must extend over onto contiguous normal 




Tics. 164 — Esser's inlay lor ectropion. Large photograph shows the graft shortly after 
the first dressing- 


skin surfaces. The gauze fluff is then lifted with the molded shell of dental 
compound adherent. It is plunged immediately into cold water to harden. 
The gauze fluff can then be readily separated from the shell. Without the 
assistance of this gauze fluff it would be impossible to pick up the^ semi-solid 
stent, molded thus, without consequent deformity. As soon as it is solidv 
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fied, it is perhaps wise to refit it once more to be certain of its proper shape. 
It may then be laid aside. The graft is now carefully fitted into position, 
as no sutures are used unless the graft is large. If so, sutures are to outline 
the graft, inserted not at the edges of the graft, but within the edge, and 
lightly tied. Figure 165 illustrates this. 

Figure 166 is a massive defect corrected with a free graft, sutured into 
place, and held for reco\ ery with a mold for a pressure dressing. 

An early or immediate contraction will occur in the graft and is in these 
instances especially noticeable, being as high as 20 to 30 per cent of the 
total surface of the graft with some individuals. The graft can be smoothed 
out carefully with a cotton applicator soaked in sterile liquid petrolatum. If 
it is being placed upon one of the lids over a socket which has no eyeball, a 
mold must be placed into the socket for proper support and counterpressure. 
The underlying surface of the shell is then also covered with sterile petro- 
latum and placed directly upon the graft, carefully in its proper position. A 
pressure bandage which incorporates a portion of a dry elastic sea sponge 
and which wall not creep is then placed over the graft and is not disturbed 
for ten dajs. The opposite eye should be kept bandaged for three days. 
The initial dressing, ten days after the operation, should be done very care- 
fully. As the bandage and the gauze are removed each individual layer 
must be lifted carefully and separately. When the shell is reached, rise 
edge of it should be first lifted with a blunt instrument. Then by careful 
stroking between the surfaces the shell can be raised without damage to the 
graft. This should be covered with rubber tissue or an oiled silk and gauze 
dressing, exerting a slight amount of pressure for two more days. The graft 
can then be cleansed with boric acid solution and redressed every other day 
for a period of two more weeks. At this time massage should be started as 
previously mentioned. The marginal adhesions of the lids, if these are 
used, may be severed at any time after all contraction has ceased, one to 
three months after the operation. Some experimental work is now being 
done to obtain a glue of human leucocytic tissues which will form firm 
cohesion of a graft to a dissection site without the necessity for pressure 
dressings. 

DERMO-EPJDERMIC GRAFTS 

The method just described is especially applicable to those lid deformities 
wherein the lid margin is irregular or wherein there is a loss of hair line, due 
either to trauma, to disease, or following previous plastic reconstruction of 
the lids; for these, instead of a razor-cut graft, a full thickness graft from 
the normal opposite lid is used. The lid margin edge is incised with an 
angular keratome. This incision is widened with scissors and forceps until 
the lid margin can be placed at its proper level, or until there is a spindle- 
shaped area formed, at times 5 to 1 inch in width at its widest portion. 
Black silk double-armed sutures should then be passed through the shelf 
of the lid margin remaining, mattressing them through this margin into the 
tissues immediately opposite their exit in the tissues of the other lid and 
there tied over small rolls of gauze or through perforated rubber plates. 
The margins of the lids may first be freshened to secure adhesions. In this 
way the area of the dissection is held open, and at the same time a con- 
siderable amount of lid fixation is obtained. 

A small free graft is then cut from the tissues immediately abo\e or 
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lielmv tin* e\ehmvv to fit tlie are: i formed !»y the corrective dissection. If 
tlie graft is to lie taken from 1k-!hw t Jit* c\ throw, the opjvoitr upj»or U«I tmi*t 
1m; twil. Tittle from this rrphm contracts hut little ntw I no aftuiAw for 
this is necessary. If it is taken Mipra-«.rIritnII> . the lower rdpr of the craft 
shmild include a line of hniMh.ni tin l.nm throughout its entire lencth. If 
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placed iu a basin of warm physiological saline solution while the defect on 
the arm is being closed with an intradermic suture- If the graft removed 
is of any extent, the edges of the defect are undermined for 1 or 2 inches 
before the suture is placed. The closure of the defect will thus be facili- 
tated, and at the same time it will be more comfortable for the patient. The 
graft is then placed in the site prepared for it by the previous dissection and 
held there with as many sutures as are necessary, depending upon the size 
of the graft and the correction desired. Reliance is placed largely upon 
pressure to hold the graft in place- In this type of graft, excepting those cut 
from the upper lid. there is more initial contraction than in the razor cut 
Ollier-Thiersch graft. Immediately after its removal it will shrink 30 to 40 
per cent of its original size. Later contraction, however, is negligible, unless 
necrosis of some portion of the graft should develop. There are two definite 
limitations to tins type of graft: one as to the size which can be used; the 
other as to the thickness of the graft. It is therefore not practicable for all 
lid repairs. It can be used, however, with considerable success for the 
repair of scar tissue contraction ectropion of either lid due to the loss of' 
tissues immediately below or above the lid margin. The margin, however, 
must be intact. Such defects are usually from injury or from neoplasm 
resections of the skin of the cheek. 



The patient shown in Figure 16S had a cicatricial ectropion of the upper 
lid on the right- A free skin graft was resected from the upper lid on the 
left (rather than from any other site in this instance), placed into position, 
and then covered with a conforming shell of dental stent. The illustration 
on the right of the two shows the satisfactory degree of closure possible and 
at the same time illustrates that a graft, even as large as this was, can be 
taken from the upper lid upon the opposite side without any resulting 
ectropion there- 

Adherent scars o\ er the malar bone with resulting ectropion are cor- 
rectable with this \ ariety of graft. The important factor in the preparation 
of the bed for this graft is the wide and careful resection of all adherent 
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eyebrow graft should be inclined towards each other so that a cross-section 
of the graft would show it to be wedged-shaped with the shin surface form- 
ing the base. The graft should then be placed into warm normal saline 
solution while the scalp defect is being closed with black silk. The graft 
can be trimmed to proper size without maltreatment. The subderma! fat 



Fig 169 —.4. pedicle flap for one eyebrow to the other; B. Tull thickness graft from one 
evebrow to the other. C, pedicle flap from the scalp, D, free skin graft from occipital scalp. 
(Courtesy of P Blskuton’s Son A Co ) 


mat be removed with sharp scissors until the black dots of the hair follicles 
are just visible. These should not be injured. In the case of the lid margin, 
the graft used should be from beneath the eyebrow, utilizing the skin of 
the upper lid. The lid margin is split with a keratome and a graft 3 mm. 
wide is placed into this incision and held there bv pressure and with a 
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are all free skin grafts. Immediately after the operation, many of the hairs 
in the graft will fall out. At the end of two weeks they begin to return. At 
first the hairs are rather scraggly and IrreguIaT but later, they become quite 
luxurious in their growth. 

The second method is one suggested by Moras (Fig. 169, B). It can be 
done as was originally recommended for a pedicle flap. The opposite eye- 
brow is simply split and the upper crescentic portion transferred to the 
opposite side. Se% eral sutures will be necessary to hold this graft in place. 
Its later treatment is no different from that just mentioned. 



Fig 171 — A. cicatricial ectropion with the loss of the eyebrow. B. before epieauthus opera- 
'can and mfen tain Isd, C, CQmv-W.ed with occipital tcafe crtJt fee th* . 

The third method differs from the first in the manner of placing the 
graft. Instead of one graft of the desired width, two or three of a very 
narrow width are placed into parallel incisions in the desired position for 
the eyebrow. The incisions are made 1 to 2 mm. apart and are carried down 
to the periosteum. The grafts are cut 2 mm. in thickness and are placed, 
after trimming, in these parallel incisions. Three such grafts are usually 
sufficient. No sutures are u=ed and the grafts are then treated in their 
postoperative care exactly the same 3S has been explained above. 

FAT, FASCIA AND MUSCLE GRAFTS 

Fat grafts are seldom entirely successful. Shortly after implantation the 
fat may undergo rapid atrophy, and often nothing remains of it but re- 
sultant sear tissue. It undergoes the same course as does fat on any other 
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The technique for the use of fascia and muscle is not different- The 
fascia, if used alone, can be removed from the same area as for the fat- If 
muscle tissue is to be used as well, it will be necessary to make the skin 
incision nearer to the anterior-superior spine to get into the region of the 
muscle fibers of the tensor fascia lata. The method of anesthetizing this 
site has been discussed- Through a lone incision made in the outer aspect 
of the thigh exposing the heavy fascia one may readily remove a long, wide 
piece. If a Fuld separator and Grace stripper are used, these grafts may be 
obtained through a relatively small incision. When the grafts have been 
removed, the size of them depending upon the correction planned, they are 
to be placed into warm physiological saline until the area from which they 
have been cut is closed. The incision for filling out a thinned atrophic 
upper lid should lie in the upper outer angle of the lid following the normal 
curve of the bony orbit- In position, it is to be just external to the line of 
the external canthus passing across this line at an angle of 30 degrees with 
its lower extremity inclined awaa from the canthus. This inch-ion needs 
to be only 2 cm. in maximum length for the introduction of the graft. 



Fic 173 — Removal of fasaa gra/t from the thigh. Graft in operator's hand. 


otherwise the graft will tend to protrude and to be caught in the suture 
line while the incision is being closed. Dissection is carried backward into 
the depth of the orbit and along the entire line of the upper lid toward the 
nose. It is best done with blunt-pointed scissors. The care with which 
this dissection is done makes the small incision possible. After the skin 
has been lifted, the muscle and fascia, with the fascia uppermost, can be 
introduced into this slit-like opening and smoothed out with the side of a 
pair of forceps. All hemorrhage must have stopped before the graft is 
placed. If the globe of the eye has been lost, it will be necessary to place a 
mold of gutta percha or dental compound inside the socket to obtain a 
support for the moderate pressure desired. Figure 173 shows the removal 
of a fascia graft from the thigh and the graft after removal lying upon the 
operator’s hand. Figure 174 is a case of high degree atrophy of the retro- 
tarsal tissues of the upper lid following an old enucleation, a rather con- 
spicuous defect which has been corrected by such a graft. This type of 
defect, if extensive, had better be corrected with scales of cartilage instead 
of fat and fascia. Figure 175 shows a scar resection and sliding pedicle 
flap correction of a misplaced eyebrow. The immediate healing is iflus- 
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graft difficult to hold and even more difficult to embed properly. Fascia 
lata as a graft can be utilized much more extensively than it is. Sunken 
and atrophic lids following an old enucleation, depressed outer canihal 
angle deformities, depressions following osteomyelitis and sinus surgery, 
and large atrophic orbita, especially tho^e seen after traumatic enucleations, 
are some of the indications. As Wheeler 1 said. '‘There is just one important 
requirement. That requirement is complete covering so that the implanted 
fascia will not be exposed to the air. The surgeon should provide security 
of skin covering by ‘halving’ the skin union over the graft and by making 
accurate apposition of the skin margins.” 

Strips of fascia lata are al^o of great value for suspending a plowed eye as 
does the normal suspensory ligament of Lockwood, in those instances 
wherein other necessary plastic procedures have resulted in the removal of 
floor and even part of the lateral wall of the orbit. McKenzie 1 has reported 
such instances following surgery for neoplasm of the maxillary antrum. 

MUCOUS MEMBRANE GRAFTS 

Mucous membrane grafts, and we are indebted to Van Milligan for first 
advocating them, when used should be taken from inride of the mouth on 
the buccal surface. They are ne\ cr of any great size, and after being lifted, 
they must be cleaned of all adherent submucous tissue with sharp scissors. 
There is only one defect for which these grafts are to be used, and that is 
for the correction of conjunctival defects with an intact eyeball. A 
posterior symblepharon of any extensive degree is quite readily corrected 
with this type of graft. Recently, a case in which 3 pterygium had been 
operated upon three times, by two McRevnolds* transplants and an initial 
resection. was readilj corrected with a mucous membrane graft. Due to 
the loss of the conjunctival tissues the eyeball was for all purposes fixed 
in a state of symblepharon. Diplopia was almost constant, because of the 
fixation of the eyeball to the palpebral conjunctiva. 

The lower palpebral conjunctiva may be replaced at times with skin, 
but never the orbital conjunctiva. Popular opinion to the contrary, skin 
always remains skin, and if grafted upon the globe of the eve it still behaves 
physiologically the same as the skin in any other part of the body. The 
superficial lasers are lifted by the growth of the under! ring structures and 
3re not remo\ ed by friction from clothes, and by bathing. As a result they 
pile up upon the surface of a graft on the globe and cause a most uncom- 
fortable conjunctivitis, unless they are frequently removed with the friction 
of a small, damp, cotton wound applicator. The closure of the lids over 
the globe of the eye does not furnish friction sufficient to remove these nor- 
mal desquamations- In utilizing a mucous membrane graft this complica- 
tion is apparently not present. 

The conjunctiva is first released and undermined so that it will move 
into 3 position without tension and without limiting the normal move- 
ments of the eyeball. The defect which remains is then accurately gauged 
by a pattern cut from oil silk and carefully fitted. One needs to allow but 
little, if any. for shrinkage with a mucous membrane graft. The pattern 

* Collected P»per» of foh& M. Wheeler, p. 42S. 

* Am. Jour Ophtb-. Senes 3. voj 25, -Vo. S. I<H2 
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is then placed upon the mucous membrane on the inside of the cheek and a 
graft cut from the mucous membrane there, matching this pattern accur- 
ately in size and shape. The duct to the parotid gland should not be 
damaged. At the time of its removal the graft should be kept as thin as is 
convenient, but this is of no great concern because it will need to be sub- 
sequently trimmed. As soon as it is removed, hiemostasis is completed 
in the mouth wound, and the incision line carefully closed with fine dermol 
or silk sutures. The mucous membrane graft is then placed upon a moist- 
ened towel, the epithelial surface in contact with the towel, and the posterior 
surface carefully trimmed with sharp-curved scissors until all tissue has 
been removed except the thin rather slimy mucous membrane layer. It 
can be pegged out, with common pins, upon a tongue blade, the epithelial 
surface lowermost, and readily trimmed in this manner. When it is in this 
condition one is agreeably pleased with the ease with which it can be 
worked. The graft should not be buttonholed during this trimming. 

Clay and Baird 1 report cases of orbital repair with the modified mucous 
membrane-epithelium from the prepuce and labia minora. They state it 
to be ideal for all conjunctival grafts and that an adequate amount is 
available for almost any reconstructive work. 






_}• ... 


Fig ITS.— Symblepharon from alVxh bum. Case before correction rbonmc extent of 
eymblepbaron and of corneal involvement. (Courtesy of the Am Jour. Ophth.. vol 20, 
Xo 9. September. 1937.) 


From now on the graft is utilized under varying procedures depending 
upon the correction necessary. These different methods will he detailed 
later. One is included herewith to illustrate this point. It is a satisfactory 
correction for a completely lost inferior cul-de-sac. Figure 17S was the case 
before the correction; and Figure 170, A and Ii. after the correction, with 
the patient looking up to show the very satisfactory graft obtained; with 
the patient looking to the side to show the absence of limited ocular motility 
(this to be compared with the very evident cicatricial fixation of the eyeball 
seen) and with the patient looking straight to the front. Figure ISO, *1 and 
B, shows the incision of the symblepharon and inferior cul-de-sac; C, the 
fitting of a glass eouformer into the dissected cul-de-sac; 1), the mucous 
membrane graft lying upon a towel, its posterior surface being trimmed; 
E, the mucous membrane graft has been placed over the palpebral fissure, 
epithelial surface outermost, in a smooth, e\en manner so that when the 

‘ Jour \co Med A<en .107, 1122. October. 193C. 
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brane graft is all that will or should occur if infection does not develop. If 
any sutures are used they must be of the finest silk. The healing is very 
prompt. The intermarginal sutures may be removed at the end of four 
days; at the time of this first dressing the cul-de-sac should be carefully 
cleansed, the cornea inspected for any damage to the epithelium (because 
of the conformer), and the lids kept closed after that for four additional 
days, with a slight pressure dressing. After the removal of the tarsorrhaphy 
sutures, careful irrigation with warm boric acid solution will cleanse the 
cul-de-sac of all accumulated secretions. The conformer may be removed 
permanently after the seventh day. This same irrigation should be con- 
tinued for a week to ten days, at which time the case may be discharged. 

Excess mucous membrane, as that adherent to denuded cornea, is to be 
subsequently removed, and the denuded cornea tatooed with gold chloride 
solution. 
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the fixed wound defect incline away from the perpendicular. He devised 
a “slant-cutting’* scalpel for this purpose. In cutting pedicle flaps the 
edges are always to be inclined away from the epidermal surface toward 
the deeper tissues; that is, the skin surface has a larger area than the under 
side. This same author has emphasized the various lines of tension, “Lang- 
er’s Tension Lines," relative to the amount of scarring. These lines circle 
the e>es in the direction of the orbicularis fibers and from there radiate up 
toward the scalp in the center of the forehead, out toward the temple, and 
down around the ala; of the nose toward the cheek. As Hunt states, “In- 
cisions which cross these lines will of certainty be followed by wider scars 



Fig 1S1 — The muscles of the face and the bda. and the sVin tension lines which correspond. 
A, occipitofrontalis. B, orbicularis oculi. C. canthal angle li gam ent: D, fibers of the quadrat us 
Zabu supenonu: E, anterior auricular: F. canraus. G. ij-gomaticus: H, masseter: I, orbicularis 
ona and buccinator. K, temporal fascia: L. compressor alaeque nfci. 

than if care were taken to incise in the direction of the tension." Figure 1S1 
illustrates the muscles about the face and the tension lines which correspond 
to the action of these muscles as they modify the line for pedicle flaps. 

The simplest of all flaps are those planned for the replacement of tissue 
lost from the lids. This is illustrated in Figure 182, .1, B, C, 1), and E. 
In the first, there was a loss of most of the upper lid. In cases like this, the 
incision and the dissection should be continued until the lid manrin can be 
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sutures are then gathered upon hfemostatie forceps and lifted away from 
the flap. After that the flap can be dissected from its position and moved. 
As the sutures are already placed, it is only necessary to tie them, and the 
flap lies firmly in its correcting position without any delay to endanger the 
vitality of the flap and without that difficulty in introducing the sutures 
which is so co mm on with flap operations because of the mobility and 
flaccidity of its correcting head. Pinching the flap while introducing sut- 
ures is always to be avoided. After the skin incision, above the brow, is 
closed, the entire area is covered with paraffinized gauze, a bandage is 
applied, and both e\ es co\ ered. The pressure dressing should exert pressure 
upon the correcting head, but must be arranged with gauze fluffs to spare 
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Fig 1S3 —Loss of msjor portion of upper lid. .4. correction with pedicle flap from above 
the eyebrow containing hairs from the eyebrow for the formation of the line of lashes on the 
new upper lid margin, B. at the time of first dressing and ready for socket reconstruction; 
C, completed case when discharged from hospital. 

the pedicle. If a normal eyeball is present, it is wise at the end of eight days 
to remove this dressing very carefully, to remotal all sutures, and to irri- 
gate the cul-de-sacs with warm boric acid solution. A second dressing mat 
then be placed for a second period of four days, after which all dressings 
may be discontinued. The unoperated eye may be uncovered after the 
third day, but the patient must remain quiet in bed. Massage in all cases 
of pedunculated flap operations should be started as soon as the dressings 
have been removed- 

Figure 1S3 is the completion of such a case wherein a large pedicle flap 
was moved from the forehead to the very much deformed and defectn e 
upper lid. It can be seen that the entire upper lid is replaced by the pedicle 
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Richet modified it even further by using two parallel flaps cut in a Z-shape. 
The proximal and distal flaps are then changed in their position and sutured 
as seen in Figures 187 and 1SS. Blaskovics modified this somewhat for the 
correction of lower lid outer canthus defects. Imre’s procedure, however, 
is even more satisfactory. The Burow's triangles and the original Burow’s 
plasty are well illustrated in Figures 1S9, 100 and 191. In Figures ISO and 
190, major triangles are utilized, and in Figure 191, minor triangles are cut 




Fig 191 — Burow's blepharoplasty (modified). 


for the mobilization of skin. The major Burow plasty is most wasteful, 
however, and there are other means at our command for the correction of 
as gross a defect as this illustrates. Rollet also used Z flaps very satis- 
factorily for a major defect in the upper lid as seen in Figure 192, while 
Laglevze utilized rather similar ones for the lower lid. In lus technique, it 
w,as not aimed so much at the correction of a deficiency in tissue as appli- 
cable to senile ectropion. 
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flaps supplied by vessels from the deeper layers. Their superiority is 
especially apparent when used for the replacement of mucous membrane, 
particularly in the cheek, mouth, nose, and the orbit. One should always 
be able to close the secondary defect without producing noticeable traction 
on the lower lid or on the mouth. This technique will have an ophthalmo- 
logical possibility, at times. 

In Monk’s modification of Esser's arterial flap as shown in Figure 193, 
the dotted line illustrates the position of the angular artery. A pedicle, 
which encloses the angular artery, must be carefully dissected out. The 
angular artery with its vein lies on the same level with the external canthal 
angle passing beneath the circular fibers of the orbicularis at the temporal 
margin of the muscle. Monk advised, in the use of these arterial flaps, that 



Fig 193.— The technique ol Monk's for an arterial flap. (Courtesy of P. Blaki-ton a 
Son & Co.) 


the pedicle which consists of an anterior branch of the temporal arterv and 
vein with the surrounding subcutaneous tissue be utilized for lower lid 
defects only after the correcting graft has been first pregrafted before trans- 
plantation. By this he means that the skin be first outlined and partly 
lifted, then sutured, without transplantation, and kept in its original place 
for about ten days. In this way the arterial supply to the graft has been 
appreciably and physiologically augmented. When the graft is finally 
lifted out for transplantation the vascular pedicle is more readily dissected 
out and carries a far richer blood supply. 

Esser frequently employs flaps pediculated below and containing up to 
their ends the angular artery with the veins. He also shows that it is pos- 
sible to employ flaps nourished by a reverse circulation. The angular 
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the dotted line illustrates the position of the angular artery. A pedicle, 
which encloses the angular artery, must be carefully dissected out. The 
angular artery with its vein lies on the same level with the external cantbal 
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the pedicle which consists of an anterior branch of the temporal artery and 
\ein with the surrounding subcutaneous tissue be utilized for lower lid 
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the chest or neck to replace an extensive loss of soft tissues due to injury 
or following the operative measures for the remoral of malignant growths 
about the face. The author has assisted at the transplantation of flaps 
from these areas for the correction of gross defects when the flap trans- 
planted was at the point of suture more than 1C square inches in area. 
While this usually is not in the field of the ophthalmic surgeon, it can be 
mentioned here as relevant. In rhinoplastic work large flaps are often 
u*ed in this same manner from the forehead, neck, and anterior surface of 
the forearm. In this latter method a suitable plaster cast is necessary to 
hold the arm in position while the transplanted flap is growing, a method 
spoken of as the Italian method. 

In extensive bums about the face and the eyelids. Gillies describes a 
method in which a double tubed pedicle delated flap is used. The cor- 
recting portion of the flap is outlined upon the chest and the two lateral 
cervical pedicles to it lifted and tubed ten to twelve days later. The wide 
head between the two pedicles is then moved upward into its correcting 
position, as in a case, for example, where it is necessary to replace both 
lids of the two eyes, the shin over the bridge of the no-e and perhaps some 



Fig. 194 —Tubed r*d*clp flap combined with a 5 tiding flap from below for the reconstruction 
of the lower bd and the inferior cul-de-sac. 

infra-orbital tissue as well. After this head has grown into place, the 
pedicles are reopened and returned to their original position. Subsequent 
minor plastic work such as the correction of a remaining ectropion, and the 
formation of lashes and eyebrows, can be completed at any time after the 
return of these pedicles. 

Snydacker suggested the use of large pedicle flaps lifted from the skin 
of the neck. The defects for which this method is applicable will be 
considered under Lid Repairs. The pedicle of this flap, when in posi- 
tion, from the eyelids across the skin of the face to the region from which it 
has been raised, is protected from damage and contact to its under surface 
from the skin of the cheek, by gutta percha or oiled silk strips placed under 
and above the pedicle. These strips at the same time hold the flap smooth 
to prevent it from curling upon itself. This long pedicle is returned, 5f so 
desired, to the original site from which it came, after a sufficient period is 
allowed to elapse for healing to take place in the corrective apex of the flap. 
Snvdacker 1 recognizes an objection which might l>e made against using 
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discarding it, he carried out further necessary plastic restoration. Delmano 
of Madrid and Fulchen of Germany also used the operation with this modi- 
fication. The results from this operation are very successful especially 
when one is unwilling to use the less sure and less easy Italian method 
(Fig. 19G) of correcting deformities. The technical difficulties of this 
“methode I'italienne” are hardly worth while, considering some of the 
mediocre results obtained through its usage, when one has so valuable a 
procedure as this advanced by Snydacker. 

The Snydacker technique demands 
a flap from the angle of the jaw, fol- 
lowing the line of the sterno-cleido- 
mastoid muscle downward for a dis- 
tance of 25 cm. Considering the 30 
to 40 per cent contraction which takes 
place in the flap, the head of the graft 
will then come into proper approxi- 
mation to the defect for correction 
without tension on the graft- 
In cutting the flap one must care- 
fully measure the loss of substance 
for correction, and plan for a shrink- 
age of 30 to 40 per cent, and if in 
cutting, one follows obliquely the 
stemo-cleido-mastoid, there is little 
chance of having the flap strangle 
itself. There is no reason why a 
flap of 25 cm. will not live as well as 
one of 5 cm. 

Figure 197 is the utilization of 
Snvdacker’s technique. A shows 
the original defect. The case was 
one of a gunshot wound wherein a 
cartilage graft was first necessary to 
rebuild the floor of the orbit, in that the fundus of the orbit and the 
maxillary antrum were one. This had already been done before 4 was 
photographed, ft is the elevation of the cervical pedicle as it has been 
tubed; C, and 1) show the elevation of the pedicle and its correcting 
head; in C it has grown into position and the patient is now wearing 
an ocular prosthesis; and E shows the resection of the pedicle and the 
suturing of its end to complete the correction desired. In this instance 
the pedicle was discarded though it could have been reopened and returned 
to the skin of the neck if it had been necessary. 

Blair in 1921 , and Pickerill, and White in 1922, claimed increased via- 
bility for these flaps so that they may be grafted into septic cavities with- 
out damage by sloughing. The method should be applicable to the repair 
of orbital sockets. 

In extensive deformities of both lids as well as of the socket, the correc- 
tion often can be accomplished with a two- or three-tailed flap, all portions 
of the flap being attached to the same pedicle. This can be done only when 
the deformity exists at the temporal portion of the lid and the socket. The 
author recalfs a case in which there was a loss of the outer temporal portions 
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to 40 per cent contraction which takes 
place in the flap, the head of the graft 
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without tension on the graft. 
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cutting, one follows obliquely the 
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chance of having the flap strangle 
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cartilage graft was first necessary to 
rebuild the floor of the orbit, in that the fundus of the orbit and the 
marillai y antrum were one. This had already been done before .4 was 
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tubed; (\ and I) show the elevation of the pedicle and its correcting 
head; in C it has grown into petition and the patient is now wearing 
an ocular prosthesis; and E shows the resection of the pedicle and the 
suturing of its end to complete the correction desired. In this instance 
the pedicle was discarded though it could have been reopened and returned 
to the skin of the neck if it had been necessary. 

Blair in 1921. and PiekeriU, and Mhite in 1922, claimed increased via- 
bility for these flaps so that they may be grafted into septic cavities with- 
out damage by sloughing. The method should be applicable to the repair 
of orbital soekets. 

In extensive deformities of both lids as well as of the socket, the correc- 
tion often can be accomplished with a two- or three-tailed flap, all portions 
of the flap being attached to the same pedicle. This can be done only when 
the deformity exists at the temporal portion of the lid and the socket. The 
author recalls a case in which there was a loss of the outer temporal portions 
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-«■’ i"" 1 I' 1 "" . The remaining inferior cul-de-sac nas very 

( Ilf the loss of tissue in the lower lid as well as because of the 

ml of -car tissue lying under the skin of the lowerlid. While this 
. - either miltstl.ll, tile technique practiced in its correction will be 

- ..:-i here. Itrojir-o from tt a method may be suggested to the operator to 
v ..’owed in similar cates. 

A torse three division flap was cut from the forehead external to and 
' lU j t ‘ til0 !>r,m « ^tending well over upon the frontal portion of the fore- 
tad Linear incisions were cut from the base of the pedicle of this flap 
extending into the upper lid. the outer eanthus. and then continued into the 
u tenor cul-de-sac of the contracted socket. A third incision was made 
mto the outer angle of the lower lid. The incision into the eanthus had a 
Miull, short, right-angled, lateral incision made downward to allow a better 
ivliw-vo of the tissues of the lower lid. The small triangle of tissue between 
lluse incisions, when completed was resected and discarded (Fig. 19S) AH 
ot the-e incisions were well undermined. The large flap was then moved 
dow u wank and toward the orbit. The upper division was sutured in place 
in the upper lid in the incision prepared for it there. The lowest division 
wax -utturvd in the lower lid in the incision prepared there. The middle 
aim was carried into the socket tlirougb an incision from the base 
ol the pedicle through the eanthus into the socket. It was placed into 
pwMtion in an area formed by undermining and by the release of the 
\ out meted, insufficient conjunctiva. No sutures were used in this middle 
dt\ Klon of the flap. It was held in its proper place by a mold of gutta 
IH'ivIm placed over the flap in the socket. At the outer eanthus, this 
mold folded the flap upon itself in the shape of a letter S so that an adequate 
euUle-Mie would be formed at the outer eanthus. A tarsorrhaphv was 
pci lot i lied and maintained for one month to hold this mold in place with a 
slight amount of pressure. The region from which the flap was lifted was 
widely undermined and sutured. Dermol was used for these sutures. (As 
all ol the edges could not be brought into apposition, the scar from the 
ill i covered central portion of the trifoliate-shaped suture line was later 
H'MCted Mid filled in with a large Ollier-Thiersch graft to prevent late 
1 cut ruction.) Tile entire field was dressed with paraffin impregnated gauze 
and wax not disturbed for eight days. At the cod of that time the dressing 
*md «dl (he natures were removed. The ca-o redressed daily for six 
nddiUi^vfl iln' There was an adequate aim * of conjunctiva so that 
the xvvkot would retain a prosthesis, but f ■ standpoint the 
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the forehead. All scar tissue must Ik- first removed so that a lone rectangular 
defect or area appears. Then a flap should lie mt from al»o\ e the hrow with 
its pedicle at the junetiim of the nose ami the forehead. The pedicle is 
tuhulated and niovrd downwards, at the same time twisting it. It i< 
sutured into the upper wipe of tliis denuded area with a dennol iutrudcmiic 
suture. The ends of this suture should l»e allowed to extend J ineh from 
cither end of the flap. This flap has Iktii turned so that its epithelial Mir- 



f.iee will now lie innermost. that i«, the sujierior margin of the flip now lies 
most interiorly and the inferior margin superiorly. At the outer and inner 
ronthi a few Mach silk sutures an* placed vi that then* is on amiratr 
approximation of the edges of the flap to the denuded area. 'Hie tuhnlatwin 
of the flap should l*e stopped l no. Iwforv the planned level of rhe new 
lower lid is n*arhed to prevent kinking and distortion of the terminal part 
of the flap ills. IWl. Tim denuded ana. with the MiU-pithehal surface 
of the aUivr flip pn-sciiling ami augmenting the amount of dmudxta'n. 




276 RECONSTRUCTIVE OPHTHALMOLOGIC AL PLASTIC SURGERY 


of both upper and lower lids. The remaining inferior cul-de-sac was very 
shallow because of the loss of tissue in the lower lid as well. as because of the 
many bands of scar tissue lying under the skin of the lower lid. While this 
case is rather unusual, the technique practiced in its correction will be 
related here, because from it a method may be suggested to the operator to 
be followed in similar cases. 

A large three division flap was cut from the forehead external to and 
above the brow, extending well over upon the frontal portion of the fore- 
head. Linear incisions were cut from the base of the pedicle of this flap 
extending into the upper lid. the outer canthus, and then continued into the 
inferior cul-de-sac of the contracted socket. A third incision was made 
into the outer angle of the lower lid. The incision into the canthus had a 
small, short, right-angled, lateral incision made downward to allow a better 
release of the tissues of the lower lid. The small triangle of tissue between 
these incisions when completed was resected and discarded (Fig. 19S). All 
of these incisions were well undermined. The large flap was then moved 
downwards and toward the orbit. The upper division was sutured in place 
in the upper lid in the incision prepared for it there. The lowest division 
was sutured in the lower lid in the incision prepared there. The middle 
arm was carried into the socket through an incision from the base 
of the pedicle through the canthus into the socket. It was placed into 
position in an area formed l>y undermining and by the release of the 
contracted, insufficient conjunctiva. Xo sutures were used in this middle 
division of the flap. It was held in its proper place by a mold of gutta 
perchn placed over the flap in the socket. At the outer canthus, this 
mold folded the flap upon itself in the shape of a letter S so that an adequate 
cul-de-sac would be formed at the outer canthus. A tarsorrhaphy was 
performed and maintained for one month to hold this mold in place with a 
slight amount of pressure. The region from which the flap was lifted was 
widely undermined and sutured. Dermol was used for these sutures. (As 
all of the edges could not be brought into apposition, the scar from the 
uncovered central portion of the trifoliate-shaped suture line was later 
resected and filled in with a large Ollier-Thiersch graft to prevent late 
contraction.) The entire field was dressed with paraffin impregnated gauze 
and was not disturbed for eight days. At the end of that time the dressing 
and all the sutures were removed. The case was redressed daily for six 
additional days There was an adequate amount of conjunctiva so that 
the socket would retain a prosthesis, but from a cosmetic standpoint the 
condition could be improved. A free skin graft placed over a mold accord- 
ing to the technique of Gillies and Esser, already described, was used to 
complete the case. 

There is a grave danger of death of a part of the flap in these extensive 
defects, and for that reason it is wiser to do a certain amount of work at 
different operations. 

DOUBLE FLAPS 

A tubed flap may. at times, be utilized with a secondary non-tubed 
pedicle flap, for the reconstruction of the loner lid; only, however, for the 
lower lid, and especially satisfactory in cases after the eyeball had been 
enucleated. One pedicle is taken from the tissue at the temporal junction 
of the lower lid and cheek, the other from the tissue at the nasal portion of 
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the forehead. AH sear tissue must be first removed so that a lone rectangular 
defect or area appears. Then a flap should be cut from above the brow with 
its pedicle at the junction of the nose and the forehead. The pedicle is 
tubulated and moved downwards, at the same time twisting it. It is 
sutured into the upper edge of this denuded area with a dermol intradcrmic 
suture. The ends of this suture should be allowed to extend 5 inch front 
either end of the flap. This flap has Itecn turned so that its epithelial s,ur- 



Fio. 1W — Double Hips, ori(> tu»«r<i. itie oilier ■ simple flap. 


face will now lie innermost, that is, the superior margin of the flap now lies 
most interiorly and the inferior margin su}x*rior)y. At the outer and inner 
eantlii a few ‘black silk sutures are placet! so that there is an accurate 
approximation of the edges of the flap to the denuded area. Tim tabulation 
of the Hap should l»e stopjHri 1 cm. More the planned level of the new 
lower lid is reached to prevent kinking anil di-tortton of the terminal part 
of the flap (Fig. 100)- This denuded ami. with the suIiepithclLil surface 
of the above flap presenting and augmenting the amount of denudation, 
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is now covered with the second flap from below the lid (see above). It will 
cause a second scar extending downward over the maxilla-malar portion of 
the face. The ease, however, with which it is used will almost compensate 
for this, and if the sutures are carefully placed and massage instituted 
early, this scar can be made almost invisible. The lower pedicle flap is 
lifted running from the level of the outer canthus and extending downward 
over the malar bone at an angle of 45 degrees. This is carefully thinned by 
the removal of subcutaneous tissues. It is next mo\ ed upward to cover the 
denuded area. Its superior margin is carefully sutured to the now present 
upper margin of the composite denuded area. The edges of the region 
from which this flap was taken can be carefully undermined and closed with 
black sjlk or with a dermnl intrndermic suture. 

HAMMOCK FLAPS 

Another method for the reconstruction of a lower lid and cul-de-sac is 
somewhat more complicated but the results are invariably good. A flap is 
cut from above the eyebrow, attached at both ends, in the form of a ham- 
mock flap. Both pedicles are tubulated. The central portion of this flap 
is then sutured in a linear incision made along the le\ el of the upper portion 
of the remains of the lower lid after all scar tissue has been removed. This 
is to furnish the skin later needed. Ten days later the pedicles are resected. 
Three weeks later this area of transplant is lifted at its sides audits inferior 
edge and rolled upward, so that a cul-de-sac is formed by its original outer 
surface, now folded upward and inward. The new defect is then covered 
with a free skin graft held in place by a pressure bandage according to a 
method previously mentioned. The lid margins 3re then sutured together 
with adhesions for a period of eight weeks to three months. A bandage of 
moderate pressure is applied- This last procedure is best used when there 
is a minimum amount of scar tissue present, and in female patients beca'use 
of the minimum amount of operative scarring which results. The factor 
against it is that three operations are necessary to complete it. 

In all of these methods used, a free skin graft from the scalp or from the 
upper lid bearing a hair line may be placed into the lid margin to restore 
the cilia. This can be done four to six weeks after the final operation. 

In autoplastics with tubed pedicles, Filatov first prepares the pedicle 
and then three weeks later cuts the correcting apex of this pedicle and moves 
it into position. He emphasizes a fact illustrated above — the mobility of a 
flap with a tubed pedicle. The early tubing of pedicle flaps appears worth 
the effort, at least in flaps of any appreciable size. 

In the section which deals with the correction of specific conditions, 
several other procedures will be described, all of which are the detailed 
application of these principles. 

In applying the dressing for these cases of tubed pedicle flaps from the 
forehead, it is necessary to place two small gauze rolls upon each side of the 
pedicle so that the pressure exerted will not interfere with the blood supply 
coursing through this pedicle. These gauze rolls should be a bit larger 
than the tube itself and can be wrapped in a small square of oiled silk. A 
very good plan is to place a third, but longer and thinner roll, against the 
lower lid, so that accurate approximation is obtained between the surfaces 
of the two flaps. 
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SLIDING AND SWINGING FLAPS 

Cicatricial obliquity of the palpebral fissure, internal or external canthus 
downward, due to postoperative defects or to trauma, is correctable by 
another modification, the sliding flap. In these cases there is almost always 
an adherent scar present with an ectropion. In some instances these de- 
fects almost constitute true colobomata, especially when at the inner 
canthus. 

When the scar is excised an angular flap is outlined. One margin of this 
is formed below the line of the lower lid, the second by the resection incision 
and the base of the flap by its attachment. The flap is undermined and 
raised. It may be necessary to undermine along the margin of the lid to 
the canthus which lies the higher, so that the flap may be mo\ ed without 
puckering the margin of the lid. A small triangle of skin is next resected 
from the area of the upper lid at the lower of the two canthi, crossing the 
ennthal bridge of skin down to the skin at the junction of the lower lid and 



Fig 200 — Sliding; flapa A, defect. B, the technique (and cartilage graft) , C, the end-result 

the bridge of the nose, if at the inner canthus; if at the outer canthus, at a 
corresponding level. All the deep tissues of both lids should be well released 
deep into the bony orbit through this excised triangle. This last triangle 
of skin must lie with its apex upward and outward, so placed that when it 
is closed the obliquity of the palpebral fissure has been corrected (Fig. 200, 
A, B, and C). In its closure, this triangle is converted into a line which 
follows the normal lines of the lid. When this is done the lifted flap is 
sutured in position, its apex now higher and nearer the mid-line of the face 
than when it lay in its original site. If the margin of the lid has been 
excised, one must be careful that the sutures placed there correct any 
previously existing ectropion. If necessary, this can be accomplished by 
the resection of a small amount of tissue in a linear manner from the lower 
conjunctival cul-de-sac and closed with a running dermol suture before the 
triangular flap is sutured into place. A small triangle, apex down, may be 
resected from the skin of the lower lid as well at the opposite canthus. One 
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fact the operator must be careful about, and that is, the position of the 
sutures. The sutures are placed in the fixed internal lip at a higher level 
than in the outer lip, and when they are tied the sliding flap will be lifted as 
well as moved inwardly at the same time. 

The angular flap which had been raised below consisting of all of the 
periorbital tissues is thus drawn up and toward the mid-line. A canthal 
angle apex suture is placed into the periosteum at the bony nasal-orbital 
or temporo-orbital line to anchor the flap there. In this way it supports 
the periorbital tissues which haxe been twisted upward during the correc- 
tion of the obliquity. The remainder of the sutures simply coapts the edges 
without tension. As Imre, of Budapest, states, a good way to correct 
defects is to use the skin from the immediate neighborhood of the deformity 
without any real pedunculated flaps. The graft is put into place by sliding 
the greatest quantity of skin through the shortest possible wound. To do 
this, he states, curved incisions must be utilized and the tissue used for 
covering the defect slid in a bow or circle. The curved incision should have 
the form of a quarter ellipse and be about four times as long as the length 
of the necessary sliding. At the end of the incision a small triangle of skin, 
when removed, will make possible an easier sliding and prevent the possibil- 
ity of a conspicuous wrinkle. In the smaller grafts cutaneous immobiliza- 
tion is adequate, but in the more extensive defects it is often necessary to 
fix the flaps in their new place with a few buried catgut sutures. The use 
of catgut sutures is a great help in that they reduce the tension of the skin 
sutures to a minimum. 

In a case where the sliding tissue is cut from the inner corner of the 
lower lid, Imre always cuts the edge of the flap into two lamella?. The 
inner lamella should be fixed to the canthal ligament with catgut sutures, 
or directly to the deep fascia. This will carry the weight and tension of 
the flap. The external lamella will thus heal readily. This deep fixation of 
the flap has alwax s given much less annoyance and more perfect cosmetic 
results. 

In cases of sinus operations, especially into the frontal sinus, in cases 
of colobomata of the upper lid, and in deep defects of the soft parts and 
the bony tissue, Imre’s methods can be applied with satisfactory results. 
He calls attention to those difficult ca^s in which the injury has resulted 
Yft a large: aval YitAe vn \be Yvsswes. <TY»\sa\yi applies. \opostopera\Yi e delects 
after malignancy operations.) Such deformities haring no base whatsoever 
for a sliding flap, one must be made. Imre employs one of the following: 
he either transplants a piece of fascia from some other part of the body, or 
in the case of nasal defects, pulls down a bridge of the nasal mucosa. This 
is followed by undermining the skin and then taking two pedunculated fat 
and fascia flaps and turning them over the hole. The bridge of mucosa and 
the turned in tissue are fixed with catgut sutures, then fixed to the peduncu- 
lated flaps and these to each other in the same wax'. In this way, in and 
about the opening there are three layers of tissue upon which to place the 
sliding flaps. 

A combination of sliding and pedicle flaps xvith denno-epidennic grafts 
is usually successful in the correction of certain defects of the outer canthus. 
After the scar resection, the incision, and the release of the ectropion, as in 
a case of oblique scar from the outer canthus over the malar area xvith 
cicatricial ectropion, a sliding flap with its apex towards the outer canthus 
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and tlie zygomatic region will be outlined, which when sutured upward will 
leave a triangular defect, apex down, base nearest the lid margin. This can 
be filled in with a pedicle flap from the temporal region, to give support, or 
with a free skin dermo-epidermic graft. This same combination was used 
in the case of the three-tailed flap already mentioned. 

WANDERING OR DELAYED PEDICLE FLAPS 

Before this section on pedicle flaps can be closed, mention must be made 
of the wandering or delayed pedicle flap recommended by various men. 
Filatov, in 1922, described a special ophthalmological case, wherein the 
method was applied to the correction of a serious ocular defect following 
anthrax. The pedicle was transferred from the chest in four stages, the 
blood supply improving at each stage. The pedicle which had shortened 
during transfer, became longer again when it was flattened out. With each 
transfer, pedicle and head of flap alternate in the progressive course of trans- 
fer. The method hasthcad\ antage that no unnecessary skin is used and large 
scars are prevented; however, it consumes a long time. It lends itself to 
the correction of very large facial and rhinologieal defects. In the case of 
such defects, wandering pedicles may be started from several points at the 
same time. The author has seen this successfully practiced in the recon- 
struction of the lobes of the ear. 
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SURGICAL CONDITIONS OF THE LIDS 

Blepharospasm. Pathological Condition's of the Skin, as 
Xanthomata. Benign and Malignant Tcmor ^Lasses, Cysts, 
Chalazion . Hordeolum (Stye). Blepilarochalasis. 

Baggy Lower Lids 

BLEPHAROSPASM 

Organic intractable blepharospasm is characterized by a fibrillary 
twitching in\olving the orbicularis fibers which gradually increases in 
intensity and in extent until a tonic spasm results in the complete closure 
of the eyelids. It should be differentiated from a tic which is a functional 
invol\ ement of a group of muscles irrespective of nerve supply. True 
spasm is concerned with an anatomical grouping of muscles having the 
same nerve supply. Further, a tic disappears during sleep and is influ- 
enced by mental states while this is not true of blepharospasm. Gurdjjan 
and Williams' reported improvement in some cases following alcohol 
injections into the facial nerve. Benedict also feels that alcohol injections 
into the region of the parotid plexus have the greatest effect upon the 
branches which supply the frontalis, the orbicularis and zygomatic muscles; 
hence, least interference with the muscles of the lower face. A cure, how- 
ever, was effected wherein a neurectomy was done upon the upper two or 
three branches of the facial ner\ e. The\ state that the question of evulsing 
the peripheral portion of the upper two or three branches of the facial 
nerve in cases of post-encephalitic blepharospasm, is well worth considera- 
tion for a permanent cure. 

PATHOLOGICAL CONDITIONS OF THE SKIN 

These conditions are almost wholly a matter of tumor masses of the 
eyelids. Benign tumors, such as telangiectases, while not malignant, have 
a tendency to become so. The same applies to some papillomata and to 
many pigmented moles. Xanthomata which appear so commonly in the 
upper and lower lids at the inner angles are also to be included in this 
section. 

Electrolysis is best used for vascular tumors and for pigmented moles. 
Either the unipolar or bipolar electrolytic needle may be used. If the 
bipolar current is used the positive pole is placed upon the back of the 
neck; the negative pole, the current rheostatically controlled, in the form of 
a needle ‘is plunged into the tumor and the circuit is closed. Bubbles of gas 
arising indicate that the tissue is being destroyed. With unipolar desicca- 
tion there is fine blue sparking and the tissue is destro> ed by the action of 
the spark at the needle point as the desiccation is being done. This immedi- 
ate destruction is not so evident with bioplar electrolysis. In this latter 
instance, the needle is withdrawn from its original puncture, and reintro- 
» Jour. Am Med. Assn- December 29, 192$ 
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duced several times in different parts of the tumor at the same sitting. The 
unipolar desiccation acts rather similar to a cautery scalpel. As the coagu- 
lation of blood occurs in the vessels as well as in the cell masses of the 
neoplasm, the tumor mass ultimately disappears. Several separate sittings 
are alwajs required for the removal of even a small mass. This is not 
necessarily so with the unipolar desiccation method. The latter of the 
two, however, demands careful handling, so that the tissue destruction is 
limited to the confines of the tumor. Both procedures may be rather painful 
and it is best to use infiltration anesthesia about the tumor and at the base 
of the tumor. The tumor tissue itself need not be injected. 



Fig 201 — Extensive xanthomata 


Xanthomata can be treated by this same form of electrocoagulation. If 
they are larger, however, than 3x0 mm., it is best to excise them surgically. 
The incisions should extend beyond the limits of the yellow masses; they 
should be crescentic in shape and cut to have their long axis and the con- 
cavity of the crescent parallel to the eyelid margin. After sufficient under- 
mining to prevent deformity, the defects can be elose’d quite readilj with 
fine silk sutures placed intradermically and untied. Figure 201 illustrates 
a rather severe degree of xanthomata, long standing, but quite readily 
removed by skin resection. The incisions in this type of case are to be 
crescentic and parallel to the normal line of the orbicularis fibers, hence 
closure is made without any resulting deformity. A slight amount of 
undermining of the contiguous skin is wise, but in some instances this is 
not wholly necessary. . 

Pigmented moles, especially the hairy- pigmented moles, which occur in 
the lower eyelid near the outer canthus, may be treated with radium or by 
roentgen therapy. In such instances a permanent depilation occurs with 
some slight depi'graentation and with some flattening. The advisability of 
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this treatment is questionable. Electrocoagulation is preferable if the 
mole is of such a size that this can be carried out. If not, then preliminary 
roentgen-ray or radium treatment should be used as a precaution against 
the dissemination of premalignant cells and thereafter the mole should be 
resected and the raw surface cfosed with an Imre sliding flap or a free skin 
graft. If it is necessary to remove both the skin and the conjunctival sur- 
faces, more extensive surgery is necessary. This will be co\ ered somewhat 
later in this section. In general, it is a good surgical practice not to resect 
pigmented moles before they have been irradiated as a preliminary pre- 
caution. 

MALIGNANT GROWTHS OF THE EYELIDS 
(See Chatter XXVI ox Maligxaxct) 

The treatment of these is somewhat in controversy. In various clinics a 
wide surgical resection b done, sliding or pedicle flaps then used for closure 
of the defect, and after complete healing, radium or roentgen-rav treatment 
is applied to the operative site. Thb therapy will kill a pedicle flap if 



Fic 202 —Malignant-}' of the upper lid. reseeted and defeet closed with a simple 
pedicle flap. 


applied too early in the stage of recovery. Figure 202 b a successful in- 
stance. A clean resection of the malignancy was possible and a tongue- 
shaped pedicle flap above the eyebrow was used to close the defect. There 
was no conjunctival defect in thb instance and the result was permanent 
and satisfactory . Imre’s procedure, 1 which is to use a sliding flap b espe- 
cially applicable to the correction of many palpebral defects. The essentials 
in their use are the clean resection of the neoplasm; the mobilization of the 
sliding flap; and the subsequent movement of thb flap into its correcting 
position by the assistance of the resection of triangles at the extremity of 
the incisions. Rather recently Imre has made quite a modification in the 
shape of these Burow’s triangles. Katz 1 discussed thb. Instead of an 
equilateral triangle the apex is rounded and the side of the triangle nearest 
the defect curves gracefully over into the line of incision. Thb allows a 
greater dbplacement of the flap toward the defect which it b to cover and a 
smoother closure. Figure 203 illustrates these flaps in general, the mobiliza- 
tion of the sliding flap, and the utilization of the triangles. Figure 204, 
A, B, C, illustrates the correction at the outer canthus. Figure 205, A, 

i Imre. Jr.. LidpIasuL und plasti-che Oporationen nnderer Weirhieile des Cedehts, 
Stadium Verbs. Budapest, IKS. 

1 Arrb- Ophth . 12. 220. August, 1934. 
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]}, C, shows the correction, of a similar condition at the inner canthus. 
Figure 206, .1, B, C, shows a sliding flap correction of a neoplasm of con- 
siderable extent close to the tnid-line of the lid. This last was a case of 
angioma. The principle of his sliding Hap applies to all cases, however, 
regardless of their position. Imres technique is to excise the lesion of the 
eyelid so that the effect produced is roughly triangular. The incision for 
the flap to cover this defect, begins at the base of the triangle in a bow shape. 



Flo. 203 —The u«e of sliding flaps. In the lower row is a case of tarsus-conjunctival graft 
from the upper hd to reform the lower cul-de-sac 1 


The Burow’s triangle is then incised at the end of the incision. Imre be- 
lieves that the narrower the defect the greater should be the radius of the 
incision. In circular defects, see Figure 205, 1 the incision used is curved so 
that the width of the flap equals the diameter of the defect and the incision 
terminates almost on the same plane as the upper limits of the defect. Imre 
found that by undermining the skin on the side of the incision opposite 

1 Figures 203 through 206 Imre. Lidplastifc und plastische Operationen anderer Weich- 
te » e Kat* Ge piasUc 1 SurEer3* of the Ejelids with special reference to the Hungarian School, 
Arch. Ophth.. 12 , 226, 1934. 
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to that of the flap, but leaving the upper side of the Burow’s triangle ad- 
herent to the underlying tissue, he was able to readily rover large defects. 
This principle is well illustrated in the figure. The flap is moved so as to 
cover the defect, and the undermined skin edges are readily approximated 
to the flap when the Burow's triangle is sutured. The flap itself is then 
sutured in place bj obliquely placed sutures to cover the defect without 
tension. 

Blaskovics and his followers utilize Siklosy’s technique largely for the 
repair of defects of the eyelids which result from excision of neoplasms. 
Siklosj’s original procedure was a straight incision down and out from the 



Fig 204 — Malignancy at the outer canthus. 


inner angle for the correction of ectropion. Undermining of this incision 
under its lateral lip and then closure by obliquely placed sutures raised the 
mobilized lip of the wound to correct the ectropion. The Blaskovics modi- 
fication of this is shown in "Figure 20S, -! and B, wherein, by a combination 
of triangular resections at the two ends of the incision line, mobilization 
and elevation of the skin is made possible. Imre’s technique is also appli- 
cable to an upper lid malignancy. In these cases clean surgical resection 
may be utilized-, also electrocoagulation is to be considered. If a portion of 
the conjunctiva is lost, this loss must be corrected in some other manner. 
Figure 211 is a cicatricial defect resulting from malignancy resection and 
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subsequent radiation, with a conjunctival loss in the coloboma seen. In 
this case the conjunctiva could not be adequately mobilized for the cor- 
rection of the coloboma according to the technique which is mentioned 
under that section. In this instance a mucous membrane pocket had to be 
made in the skin of the cheek of the lower lid. Ten days later the scar 
running into the eyebrow was resected; the tissue of the upper lid was 
removed from the nasal lip of the coloboma to the canthal angle; and a 
pedicle flap was moved into this secondary defect with its mucous mem- 
brane covered, posterior surface, correcting head, sutured into the surgical 
defect thus formed. In this manner, the posterior surface of the lid was 



Flu 205 —Malignancy at the inner canthus 

covered with the mucous membrane and the anterior surface with skin 
from the lower lid and the cheek. The mucous membrane pocket is formed 
(see Mucous Membrane Grafts) by burying, beneath the skin of the cheek, 
a small flat rectangular plaque of stent of a size equivalent to the surgical 
defect which will be present in the lid. A mucous membrane graft had been 
wrapped about this, epithelial surface innermost, and subsequently dressed 
with a pressure dressing. After eight days this graft dressing may be 
removed, the sutures taken out, the skin incision reopened, the rectangular 
plaque removed, the pocket irrigated, and the plaque again replaced as a 
splint to maintain the pocket satisfactorily until it is utilized. The flap, 
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with its mucous membrane and skin covered head, is carried into a correct- 
ing position ten days to two weeks later. After such a pedicle flap has been 
carried into the upper lid, a square of mucous membrane will remain upon 
the surface of the cheek, this being originally the posterior surface of the 





Fig 206 — Malignancy at the mid-line of the lid. 



Fig. 207 — Imre's technique tor a circular defect; ^1 and B. compare the undermining 
necessary for this and for 3 simpler defect. (Kati. Arch. Ophth-, 12, 226, 1334 ) 

pocket formed. This should be dissected out and discarded because it « ill 
be conspicuous. It can be grafted flat with an Ollier-Thiersch graft or filled 
in with the skin which had been remoted from the upper lid in preparing 
the secondary defect there for the pedicle flap. 
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Fig 208 — Blaskovics modification of the SihlOsj incision .4, original Sikloiy incision, 
B, Blaskovics modification of it (Katz } 



Fig 209 —Case showing utilization of the technique illustrated in Figure 208, A and B. 
. (Sutures still in place > 



Fib 2io \ second application of Blaskovics modification of the PikI5«y incision for the 

correction of ectropion, surgery being done at the nasal angle (EKchnig, Handbuch der 
gosuntcn Augcnhcilkuude, courtesy of Julius Springer.) 

19 
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The important factors in the treatment of malignancies of the lid from a 
surgical standpoint are: (1) an early diagnosis; (2) careful examination as 
to the possibility of metastases into the glands connected with the lymph 
drainage of the eyelid; (3) careful consideration as to the plan of treatment 
to be carried out as; (n) electrocoagulation, (6) the use of radium or roentgen 
therapy, and (c) surgical removal, plastic correction and. in conjunction 
with these, later, radium or roentgen therapy. In general, the eyelid 
margin must be left intact if possible. The conjunctiva of the upper lid 
cannot lie mobilized, however, due to its firm adherence to the tarsal plate. 



Fig 211 — Mucous membrane and *Vin pedicle flap correction for a poitmalignanej defect 
(Courtesv of Jour. Am Med. Assn ) 


If the tarsal plate must he resected a procedure similar to that in Figure 
272 must be carried out. The muscle of the orbicularis should be disturbed 
as little as possible. Any deformity remaining at the time of the plastic 
correction will, in the course of healing, become aggravated. Secondary 
operations are, therefore, not at all uncommon. Figure 212, A, B, C, is an 
ectropion following desiccation for malignancy corrected by a pedicle flap 
from the forehead with intermarginal adhesions and their subsequent 
release. Figure 213 is a similar case, though in this a full thickness lid flap 
was utilized. . 

Abscesses of the upper and lower lid are not uncommon. JJicy should 
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tangled mass of pearly white fibers has been resected, a certain portion of 
the redundant shin may be remo\ ed and the skin wound closed with inter- 
rupted silk sutures. The amount of redundant skin which is to be resected 
can be readily gauged by picking up the skin edge with grasping forceps 
and moving it up to the incision line and bey ond it. The overlapping of the 
mobilized skin beyond the incision line gives the operator an idea of how 
much may be safely removed at this time. At times this redundancy of 
epithelium may reach enormous proportions. In some instances this 
redundant skin is quite hairy. In these cases the roentgen-ray has its sole 
\alue in neurofibromatosis, that of acting as a depilatory . A pressure 
dressing must be applied to prevent the ahnost-certain bloody serum 
seepage which will occur in these wounds as a result of the extensive resec- 
tion ami the inevitable trauma to the tissues. As soon as healing has 
occurred, the resulting ptosis must l>e corrected by some plastic method. 



Utilization of the levator is impossible, and the unilaterality of the case 
prevents the use of any modification of the Moti operation. The ptosis in 
Figure 214, A, was corrected by means of the Hunt-Tansley procedure, 
and that in Figure 214, (\ was improved appreciably by further resection 
of the lid tissue and the utilization of a Snellen suture tied above the skin 
of the forehead through a pearl button. The middle photograph (D) was 
taken before the sutures had been entirely removed. There is some tempo- 
rary edema still present in the skin about the lid and the forehead. Many 
of these cases also need a cartilage graft to elevate the depressed (and fre- 
quently amblyopic) eye to a normal level; a depression due to the enlarge- 
ment of the orbit from atrophy of its bony walls and floor. 

A tendency for the lid margin of the upper lid to turn out in a slight 
ectropion following these extensive resections can be corrected by mattres- 
sing three sutures from the conjunctiva through the entire lid substance and 
tying them upon the surface of the lid through tiny perforated rubber 
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plates. Their presence causes a cicatricial adhesion in the superior fornix 
high up behind the upper lid, and the deformin' is thus completely cor- 
rected. 

HEMANGIOMA, LYMPHANGIOMA 

Hemangioma and lymphangioma respond, in part, to roentgen-ray and 
to radium. MacDonald, 1 Bock. 5 and von LielxTinann* all report the use of 
radium therapy for these conditions. Marque* considered tins treatment 
to be idea! when the angiomata were in the orbital canty. Reference has 



Fig 215 — Hemangioma shortly after bmh. six months later, and four years later. 

Hirtojrathologiral diagno*** »t this time was pirrorntod hasa] eel! carrioo ms . 

been made to tills in the chapter on Orbital Pathology, in discussing 
roentgen-ray therapy for pulsating arteriovenous aneurysm. This applies 
especially to the hemangiomata. 1 1 is rather common, however, to find that 
plastic surgery is necessary in addition. Hemangiomata which fail to 
respond quite promptly to roentgen therapy are to be considered malignant 
{basal cell carcinomata) and are then to be removed by electrodesiccation— 
a portion being conserved for postoperative histopathologiral study. Fig- 
ure 215 is such a case, wherein the sequence of events was as ju*t described. 

t Am. Jour Ophth, 10. 1927. * Wien. Via. WAnseLr-, 2. IW. HC2. 1931. 

* Kha Mooaubl f. Aupenh, 69. 2S0. 1°22. 

* Rev. oi o-oeuro-Ciftal, t. 202. 1927. 
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The arterial and venous systems of the upper and lower lids. 
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Two \ cars after the time at which this illustration was taken, histological 
study of the lesion after complete surgical removal showed this form of 
malignancy. The large scarlet and wine-red hemangiomata seen frequently 
on the face are not an ophthalmological problem. The extensive plastic 
surgery connected with these had best be done by a facial plastic surgeon. 
Fractional correction is so often necessary when they are of any great extent, 
and lie is usually well qualified to take care of that portion of the hemangi- 
oma which extends upon the lid. Angiomata which are limited to the lid 
itself and do not extend over onto the skin of the face are properly taken 
care of by the ophthalmologist. The small superficial ones can be corrected 
with fair results by electrolysis. Geronimi, Worms,’ and others have been 
quite satisfied with this treatment. Rather recently various forms of 
sclerosing solutions consisting of quinine and of urea hydrochloride have 
l>eeri recommended. The author has used this with most satisfactory 
results. Before this solution had been recommended, alcohol injections 
were used, and formaldehyde and boiling water. Weekers* reported the 
successful treatment of a retrobulbar varicocele by the retrobulbar injec- 
tion of a solution of quinine hydrochloride with ethyl carbamate. Later, 
Weekers, working with Lapierrie, 1 reported success in 4 patients, in age 
from several months to twelve years, all with excellent results. Several 
other authors were equally enthusiastic. Malkin recently published in de- 
tail his experiences with 3 cases in which he had used a 15 per cent solution 
of quinine dihydrochloride. He injected 2 to 3 cc. of a 10 to 15 per cent 
solution of quinine dihydrochloride, alternating this with several injections 
of 3 cc. of a 10 per cent sodium chloride solution. These are given into the 
tumor mass every three or four days, depending upon the reaction of the 
last one. The injection is given immediately under the skin at first, and 
later much more deeply into the tumor structure. From 7 to 10 injections 
are usually necessary. The interval between the injections and the number 
necessary depends wholly upon the size of the tumor. A 50 per cent 
dextrose solution has also been used repeatedly as a rather satisfactory 
sclerosing solution. Apparently it is much more self-limiting in its effect 
than many of the other solutions that have been used from time to time. 

CHALAZION 

A chalazion, in the majority of cases, is to be treated a s a surgical condi- 
tion. This is especially so in those not uncommon instances wherein 
secondary infection occurs ■within the chalazion. When more than one is 
present within the lid at one time, multiple operation should be done. In 
children and in the aged the procedure should be done in an operating room. 
This applies also to those larger cysts wherein sutures will be necessary. 
They may be extirpated through the conjunctival surface or through the 
skin surface. The condition, which is a cystic degeneration of a Meibomian 
gland, must be completely removed— sac as well as its contents. In some 
instances, the very small ones may be incised and the sac destroyed with 
either actual cautery or with some cauterizing solution as 5 per cent silver 
nitrate solution or by glacial acetic acid. "When these are used, one must 

t Arch d'ophth , 43, 733, April, 1926 

» Arch d’ophth.. 50, 309, 1933 

» Bull Soc. beige d’ophth , 68, 23, 1934, Arch, d'ophth., 52, 14. January, 1935. 
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be careful that they are applied on tightly •wound applicators and that the 
effects of the application are limited wholly to the sac membrane. Needless 
to say, neutralization of the excess must be done immediately after the 
withdrawal of the applicator. If the sac wall is not destroyed or remot ed 
in its entirety the chalazion will quite likely reform. 

The size and position of the chalazion and the amount of thinning of the 
overlying tissues decides automatically whether one should remove it 
through the skin surface or through the conjunctiva. In general, the larger 
casts should be removed through the skin. Novocain anesthesia is ade- 
quate except in children, when gas mibt be used. Ballooning out the 
inferior cul-de-sac with a 0.5 per cent solution of novocain is sufficient for 
the lower lid conjunctival incision, though the instillation of 3 or 4 drops of 
a 4 per cent cocain should precede the injection. An injection into the 
superior cul-de-sac is sufficient formost upper lid chalazia. Here, however, 
the anesthesia is effective as block anesthesia rather than by direct infiltra- 
tion anesthesia. In addition to this it may be necessary to inject a few 
drops into the cyst itself, and into its base. If the sldn surface is to be 
incised, infiltration anesthesia with a 1 per cent novocain solution will be 
necessary. A chalazion clamp forceps is placed over the chalazion, the cyst 
itself projecting through the ring side of the clamp. This immobilizes the 
lid, protects the reverse surface, and most important of all, renders the 
operation quite bloodless. 

The forceps is necessary for a satisfactory extirpation by sharp dissec- 
tion. The parallel bars of the forceps devised by Bailey 1 are sufficiently 
long to include in their bite the inferior and superior arterial arches which 
constitute the main blood supply of the main portions of the lid. and the 
2 mm. stop eliminates any undue compression of the lid border and renders 
the application of the forceps quite painless. Recently, Heath 1 also pre- 
sented a chalazion forceps which was designed for this same reason. Both 
of these types of instrument permit ready accessibility to a chalazion, that 
is. one either marginal or proximal thereto, and at the same time both are 
sufficient in size for e\cn the largest chalazion. The Litter of the two for- 
ceps is now being used constantly by the author. If the cyst is to be re- 
moved through the skin, the incision should lie parallel to the margin of the 
eyelid. If it must be removed through the conjunctival surface of the 
eyelid, the incision should be made perpendicular to the e> elid margin. In 
this way less damage is done to the tarsal plate and to the remaining normal 
Meibomian glands. Also a vertical incision closes quite readily without 
sutures. The skin surface incision can he closed with two or three fine 
black silk sutures. (Wiener makes a crucial incision, and removes the tiny 
triangles of tissue formed by snips with scissors.) As soon as the clamp is 
applied, an incision of adequate length is made directly over the chalazion 
without cutting into it, if this is possible. The cystic tumor may be cleanly 
removed with conjunctival forceps and sharp scissors. Care should be 
taken not to destroy normal tarsal plate tissue. Further, there is a possi- 
bility of perforating the lid during the removal of the cyst- If the cyst is 
accidentally incised it is of no great consequence; one should, however, be 
most careful in such instances to do a complete removal of the sac wall. Dr. 1 
Fred. S. Thome recently devised and presented a series of graduated burrs, 

» Am. Jtmr Opfath .Series 3. yol 15. September, 193*. 
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rather similar to dental burrs, though considerably larger and on longer 
handles for currcttage in these cases. They work very nicely in completing 
a total removal of the chalazion. 1 A twenty-four-hour dressing is usually 
necessary for those which have been removed through the skin surface. A 
bland eye wash frequently applied is adequate, postoperatively, for those 
removed through the conjunctival surface, 

Recurrent chalazion in individuals past middle age and especially the 
aged, always should be considered ns possibly malignant. Electrodesicca- 
tion removal and biopsy, if possible, are recommended rather than surgical 
resection in these instances. 

HORDEOLUM 

This, especially when recurrent, is rather likely due to an uncorrected 
refractive error. That must be corrected. In children, a nutritional prob- 
lem may be at fault, in part. Isolated areas of suppuration should be 
incised through the skin, and infected hair follicles drained by removal of 
those cilia. Pressure by squeezing and curettage arc deplored, because of 
the possibility of extension to the venous pathways into the cavernous 
sinus. Incisions at the inner canthi must not damage the ennalieuli nor the 
puncti. Ointments of yellow oxide of mercury, of cod-liver oil, and of 
brilliant green arc frequently recommended. Antistaphylococci bacterial 
sera and phages are frequently quite successful. 

blepharochalasis 

Blepliaroehnlasis is an atrophic degenerative condition of the skin of the 
upper lid as it lies about the orbito-palpebral fold. The condition may 
become so extreme that the lid margin will overhang the palpebral fissure. 
It is due to progressive atrophy of the epithelial and subcpithelial layers. 
It is rather likely that the condition is originally an allergic situation, 
recurrent, extending over a period of many years wherein the patient has 
at repeated intervals an angioneurotic-like edema of both the upper and 
Ion cr lids. The brawny edema may recede almost to the normal to reappear 
without apparent reason, ultimately to end in the atrophic condition which 
characterizes this disease. In many instances a simple removal of the 
redundant skin and subsequent suturing of this wound is sufficient One 
can grasp the atrophic fold with a pair of forceps in each hand, and by 
stretching the skin determine the amount which must be resected. After 
the amount of skin resection necessary for correction has been gauged, the 
fold of skin can be released and removed with a scalpel. A scissors removal 
will not give as even a resection wound for subsequent suturing. The 
fibers of the underlying orbicularis must not be damaged. 

The sutures which are placed thereafter should either be of a fine dermol, 
intradermic, or be interrupted sutures of very fine black silk; each 
suture taking in a \ery tiny bite of tbe lips of the wounds. As many as 
are needed should be used. In all of these corrective skin conditions about 
the lid, it is wise to remove the sutures as soon as is possible. Intradermic 
sutures need not be retained more than four days, under ordinary circum- 
stances, anti interrupted sutures should be removed-the alternate ones on 
the third day and the remaining ones on the fourth day after the operation. 

> Made by Codman & ShurUeff. Inc., Boston. Mass. 
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In some instances il they are carefully removed this can be advanced one 
day so that all sutures are out on the third day. A thin film of collodion- 
impregnated cotton is a rather satisfactory dressing for these cases after the 
first postoperative dressing has been removed. It is inconspicuous, sup- 
portative, and does protect from a secondary infection. The writer has 
found in these cases of blepharochalasis that if the margins of the incisions 
are wiped very lightly with the actual cautery before the intradermic suture 
is introduced, a tendency to recurrence is minimized. The scar in such 
instances maj be a bit more conspicuous, but if attention is paid to curving 
the incision line in a concave-convex crescent parallel to the curvature of 
the lid, lying well up in the recess of the orbito-palpebral fold, the subse- 
quent sear will be of no concern. 

The principles of the operating procedures necessary for this condition, 
(at times in part, with other more extensive cases, in their entirety), as 
described by Hotz and Blaskovics are — excision of an adequate amount of 
the flabby skin with the removal of prolapsed fat and tear glands when 
present; attachment of the lower skin margin to the anterior surface of the 



Fig. 210 — Blepharochalasis before surgery and fort} -eight hours after surgery. Quilting of 
sutures through upper and lo*-er lids. 

tarsus; advancement of the relaxed levator tendon if necessary; and rein- 
forement of separated and stretched tissues of the septum orbitali by sepa- 
rate sutures to the periorbita. Figure 217, A, B and C, illustrates a case of 
Keith Kahn's 1 before and after treatment. He uses a special clamp for 
holding the redundant skin. ^ 

Figure 21G is a rather classical case of blepharochalasis in both the upper 
and the lower lids. This figure illustrates the suture line, twenty-four hours 
after the surgery. It shows very well the smoothly lying skin now in a 
correct position away from the lid margins, especially in the upper lid, 
moved back to the superior orbital palpebral fold and there quilted into 
position. .... 

A' condition rather similar to blepharochalasis is the redundant, relaxed, 
and oftentimes discolored pouch which lies in the lower lid. It is quite 
distressing as a cosmetic blemish and for this reason should be corrected 
whenever possible. The operation spoken of as lid rhytidectomy, by Hunt, 
is necessary for this correction. It utilizes a crescentic resection of the 
» New York State Jour. Med . 34. 781, September, 1934 
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redundant skin with small wedges from the outer angle or from both outer 
and inner angles to take up the fulness there. Hunt uses a clamp which 
picks up all the redundant skin for easy resection. Figures 218 to 221 
show the application of this clamp, and a case of Hunt’s before and after 
operation with his sketch of the area of skin resection and undermining 



Fjo. 217. — Blepliarochalasis before and after surgery (Kahn, courtesy of New York 
State Jour Med ) 


before the intradennic suture has been placed. Miller 1 calls attention to 
the absolute necessity for placing the sutures in the closure of these wounds 
with onlv sufficient tension to draw the skin edges together without gaping. 
Tightly tied stitches will mark the skin here, most decidedly, even if they 

i Cosmetic Surgery. F. A Davis Company. PP 30 and 32. 1924. 
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SURGICAL CONDITIONS OF THE LIDS-Coxtixcei, 

Disturbances of the Palpebral Fissure. Ankyloblepharon. Cica- 
trici \l Notching of the Lids. Loss of Cilia. Sinuses About 
the C anthi. Temporary and Permanent Tarsokrhafut. 
Obliquity of the Palpebr-al Fissure. Caxthotomt 

ANT) C ANTHOPT-ASTIES. C OLOBOMAT a. Eficanthts. 

The Surgical Treatment of Lagophthalmos. 
ExorimLALMOs, Exophthalmos. Ateopht of 
THE ReTROTVRSAL TISSUES or THE 

I'pper Lids. 

DISTURBANCES OF THE PALPEBRAL FISSURE 

Disturbances of the palpebral fissure include ankyloblepharon, the loss 
of the cilia, cicatricial notching of the lid margins, temporary and per- 
manent tarsorrhaphy, and obliquity of the palpebral fissure. 



Ankyloblepharon. Ankyloblepharon is a rather uncommon condition 
but quite readily corrected. The lid martins miM be incised and sutured 
thereafter, conjunctival to epithelial surface. Very fine black s3k sutures 
on fine needles are necessary. A preliminary oAereorrecrion is advised. 
After the conjunctival sutures are place,!, four licht salk sutures are to be 
mat tressed in the ttco ancles of the \valpebral fissure and anchored, after 
the operation, to the forehead above and to the cheek helror for forty-eicht 
hours to prevent the development of adhedons. Naturally . the eye mu-t 
be dressed with a 1 biller's shield filled with sterile tv hire petrols rum as is com- 
mon for ptosis oivrations, These cases are usually accompanied by ptosss 
and oeeaskmally by epreanthns as well. These latter defects are to he cor- 
rected at some later time. How 22,1 is voeh a case of ar.ky lohkphamn 
before and after «' «. The ptosis is \vta evident; illustrates the 
technv , t 
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margin plastics, Axenfeld is very fond 
partial defect of the lower lid (Fig. 224, 
% ct, however, w hich involves the major 
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are removed within forty-eight hours. Carefully placed stitches, properly 
tied, may remain three to four days without causing stitch marks. This 
is sufficiently long to allow primary union. Figure 221 illustrates the 
resection and the suture. 

EPIBLEPHAKON 

This condition, first described in any great detail b\ Czermack, and 
somewhat later by Pillat, is a congenital defect, to be considered surgically 
as an incomplete form of cpicanthus. A redundant fold or hammock of 
skin lies in the lower lid 1 mm. or more from the line of lashes, in a smooth, 
cyst-like elevation, occasionally with a sharp upper margin The condition 
should not be operated before the fifteenth year because these conditions 
scetn to improve very definitely during the growing \ ears of the child’s life. 



Fio. 222.— A ttell outlined ease of epibtepliaron in stereoscopic view (Dr Charles \owig 
personal communication ) 

The residuals, at that time, may be resected, skin and orbicularis fibers, in a 
longitudinal manner, the tissue renun ed being of a spindle shape, and the 
defect closed in two layers, the orbicularis fibers with No. 0-0 plain catgut, 
and the skin closed with an intradermic dermol suture Some trichiasis 
may be present in the very early years of life. This trichiasis, so frequently 
present, may be severe enough to make earlier surger\ obligatory Figure 
222 is a case of Dr. Charles Young’s, mounted as stereoscopic \ iews so that 
this condition can be more easily seen. 




CHAPTER X 


SURGICAL CONDITIONS OF THE LIDS — Coxiixued 

DISTURBANCES OF THE PlLPEBRAl Fl*sUBE. AXKTLOBLEPiUBON'. ClCA- 

trxcial Notching of the Lid*. Loss of Cilia. Sinuses About 
the Ccvnn. Temporary and Permanent Tarsorrhaphy. 
Obliquity of the Palpebral Fissure. CvxrnoTOMr 
and Caxtboplasties. Colobomata. Epicanthus. 

The Surgical Treatment of Lagophthalmos, 
Exophthalmos, Exophthalmos. Atrophy of 
the Retrotabsil Tissues of the 
Upper Lids. 

DISTURBANCES OF THE PALPEBRAL FISSURE 

Disturb ixces of the palpebral fissure include ankyloblepharon, the loss 
of the cilia, cicatricial notching of the lid margins, temporary and per- 
manent tarsorrhaphy, and obliquity of the palpebral fissure. 



Ankyloblepharon.— Ankyloblepharon is a rather uncommon condition 
but quite readily corrected. The lid margins must l>e incised and sutured 
thereafter, conjunctival to epithelial surface. Yen- fine black silk sutures 
on fine needles are necessary. A preliminary overcorrectinn Is advised. 
After the conjunctival sutures are placed, four lisrht silk sutures are to be 
mattressed in the two angles of the palpebral fissure and anchored, after 
the operation, to the forehead abmeand to the cheek below for forty-eight 
hours to prevent the de\ dopment of adhesions. Naturally , the eye must 
be dressed with a B uller's shield filled with sterile white petrolatum a» i> com- 
mon for ptosis operations. These cases are usually accompanied by ptosis 
and occasionally bv epieamhus as well. These latter defects are to be cor- 
rected at some later time. Figure 223 is such a case of ankyloblepharon 
before and after correction. The ptori* i* very evident; B illustrates the 
technique as outlined above* 

( 302 ) 
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Lid Margin Plastics.— In the lid margin plastics, Axenfeld is very fond 
of Kuhnt’s use of a pedicle flap for n partial defect of the lower lid (Fig. 224, 
A, 11, C, D, E and F). (For a defect, however, which involves the major 





c D 



portion of the lower lid he utilizes a bridge or hammock flap as in Figure 
225, A, B, C and D.) The correcting pedicle flap is first outlined and 

• Figures 224-225 1 Trom Handbuch derartlichen Erfahrungen un Weltkneg. Band 5 Augen- 
heilkunde \on Prof Dr Axenfeld. Verbs Johann Ambroaiun Barth. Leipzig, 1922. 
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lifted (Fig. 224, .4). The defect beneath it is grafted flat, a hinge of oiled 
silk placed over the flat Thiersch graft, and the head of this flap returned 
to its original position for a time with a pressure dressing. The lid defect 
is then opened as seen in B, by an incision beneath it, a distance equal to 
the depth of the defect, and this hinge turned upward by sharp dissection, 
forming thereby a posterior surface for tbe flap. This flap is now released 
(after the graft beneath has taken, eight to ten days later) and is moved 




Fig 223 — tJtUuafion of Kuhnt’s bridge Sap for lid margin defect. D js combined wjtli a 
eartflage-fonjunctivml grail on Us posterior surface. 

upward into the operative defect just formed. The tipper let el of the flap 
should be 2 to 3 mm. higher than is the level of the norma! lid to permit 
later inevitable contraction of the flap. If the defect is of an appreciable 
size, a piece of ear cartilage may be buried in the skin of this flap for main- 
taining rigidity therein, this to be done before the flap is moved into a cor- 
recting position. In Figure 224, D, E and F, an operative defect which 
involves at least one-half of the lid surface and margin is corrected as 
illustrated, but this must be accompanied by a previously buried piece of 
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ear cartilage into the shin which is to form the flap. Eight to ten days 
after the buried cartilage graft, the scar, etc., may be resected and the 
defect closed as outlined in F. If the conjunctival surface is also lost, this 
must be replaced. If there is no eyeball present, the raw surface of the 
flap may be grafted after its transfer bv a Thiersch graft over a mold, and 
this placed into the socket at the same time; or the flap may be grafted 
upon its posterior surface before it is transplanted, and after the cartilage 
is buried. If the eyeball is still intact, the flap must be prepared with a 
similar conjunctival or mucous membrane graft, or a mucous membrane or 
conjunctival plastic done at the time when the flap is moved up into a cor- 
recting position. 

In the bridge flap of Kuhnt, the initial incision passes from the outer 
cantlial angle to the inner, at the most anterior limit of the area of lid 
pathology, externally directed upward at an angle of 45 degrees, and 
internally over the anterior lacrimal crest. A second incision is made 2.5 
to 3 cm. beneath this, its central portion parallel to the curve of the first, 
but horizontal at its ends. A piece of ear cartilage is then cut the size and 
shape of the tarsal plate: 20 to 24 mm. in length and about 8 mm. in 
width, at its widest portion. This is cut with intact skin overlying the 
cartilage for G to 7 mra. The lid margin lesion or cicatrix is resected, the 
conjunctiva from the remains of the inferior cul-de-sac (if such still exists) 
and from the eyeball is undermined, and then the skin which rims the 
graft of ear cartilage is sutured to the lower portion of this remaining con- 
junctiva. The bridge flap is undermined throughout and lifted to its cor- 
recting position, and the upper margin of the skin of the cartilage graft 
sutured to the upper margin of the bridge flap. The bridge flap itself is 
then anchored firmly into position by sutures (a) to the periosteum of the 
inferior lip of the orbit; (6) to the internal canthal ligament anteriorly and 
posteriorly, and to the periosteum at the lacrimal crest; (c) temporally at 
the outer rim of the orbit to the periosteum and into the upper lid, and (d) 
accurate coaptation of the skin of the cartilage graft to the skin of the flap. 
The defect which lies beneath the bridge flap is covered with a pedicle flap 
from the neighboring skin as illustrated. The author utilizes this procedure 
in many instances with distinct success, grafting, however, first a pocket 
of mucous membrane beneath the skin of the lid at the site of the new lid 
margin which is to form the flap, later burying the cartilage into the space 
beneath this mucous membrane graft and the skin surface, and then pro- 
ceeding with the classical technique as outlined. This is to prevent the 
approximation of skin surface to the contiguous cornea a circumstance 
to be avoided if possible. 

Notching of the lid margin is occasionally seen following the utilization 
of the levator for the correction of ptosis wherein support to the lid margin 
has been lost as a result of a necessary earlier tarsectomy. In these in- 
stances, no skin tissue is lost, and the patient closes the lids readily.^ The 
orbicularis alone, however, is not sufficient to prevent the notching in the 
mid-line. Figure 299, Section of Ptosis, Chapter X, well illustrates such a 
condition. They must be corrected, and a very satisfactory return of 
function with a beautiful cosmetic result can be obtained by replacing the 
tarsal plate with a slightly oversized plate of ear cartilage. The pinna is 
folded forward, and a skin incision made upon the posterior surface of the , 
pinna, the skin undermined, the cartilage incised along a line, representin'*' 

20 
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the inferior margin of the transplant, without perforation of the skin upon 
the anterior surface of the pinna. With a blunt periosteal elevator, the 
cartilage is released from the skin surface. The plate necessarily resected 
with sharp blunt-pointed scissors is laid to tbe side, while the skin incision 
in tbe pinna is closed with interrupted silk sutures. The lid is then incised 
in a horizontal manner, half-way between the lid margin and the run of 
the orbit. The orbicularis fibers are separated from the conjunctiva and 
the new tarsal plate placed between the conjunctiva and the orbicularis 
fibers. These muscle fibers must then be carefully closed with G-0 plain 
catgut over the cartilage plate and the skin in turn closed with either inter- 
rupted silk sutures or with an intradermic dermol suture. 

Lid margin defects of the upper 
lid, by reason of the peculiar ana- 
tomical structures there of tarsal 
plate and adherent conjunctiva, 
must be handled quite differently. 
The principles of this are presented 
under the section on Lid Colobo- 
mata, Congenital and Traumatic. 

Deformity of the lid margins, 
that is, a cicatricial incisura, is not 
a simple tiling to correct. The 
principles underlying its correction 
are also applicable to the correc- 
tion of fresh lacerations of the lid 
margins. The three points of out- 
standing importance are: (a) a 
separate suture line for the tarsus 
and conjunctita; ( b ) this (a) suture 
line separate from that for the skin 
surface; 3nd (c) widening the skin 
defect with formation of two very 
tiny tongues of skin upon the lid 
margin so that when the suturing 
is completed there will be a slight 
pouring of the tissues there to pre- 
\ent a later notching. If this pouting of the wound continues after full 
recover}.', it is easy to remove the excess of the tiny hillock with the actual 
cautery. This is illustrated in Figure 226: it being a fresh laceration in the 
lid margin (or the resection necessary to remove a small cicatricial incisura); 
illustrates the closure of the tarsus with plain Xo. 64) catgut suture, and 
at the same time shows the tiny triangles of unequal size resected from 
the skin at the Ups of the wound so that the silk sutures in the skin surface 
will be offset from the catgut sutures in the tarsus, at the same time, the 
two small cuts in the skin surface (not including the tarsus) mentioned 
above are formed. Closure starts farthest from the palpebral margin. As 
this reached, the two tongues fold outward. A last suture may he placed 
through them if thought necessary. Figure 227 illustrates an actual case 
repaired in this manner. 



Fig 226 — Fresh laceration of the lid This 
illustrates Weiner's emphasis that skin be 
resected about the=e lacerations so that the 
skin defect becomes elliptical. 
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EsscrV method of correcting cicatricial notching of the lid is very satis- 
factory. Figure 228 illustrates his technique w Inch is as follows. 

The triangular flap is taken from the upper lid with the apex uppermost 
and the border of the eyelid for its base. It includes the breadth of the 
eyelid in height and the whole of it in thickness. About onc-tliird of the 
length of the eyelid border may be taken, usually from the middle region. 
A very short, fine pedicle, situated at the lower and outer angle of the 
triangle, 2 mm. long, attaches the triangle to the rest of the eyelid. In 
addition to the blood-vessels, the pedicle contains a certain amount of 



Fi<j. 227. — Illustrates an actual case repaued in this manner * photograph of I ircrnlioii 
of both upper and lower lids « ith complete removal of the cornea b\ Che in < idem K enuclea- 
tion and lid sutures, C, result four months later. glass eye in I ohiiioii the lid in ‘rein, arc 

free of notchings 

connective tissue and a short length of the eyelid border. The presence of 
the latter in the pedicle is not ideal, but the vessels arc so fine anti h>sel\ 
associated with it, that its removal might cause damage to them. N't crosi-. 
of the flap does not occur even after it is turned through nearly 180 degrees. 
In theory it should he turned through ISO degrees, but in practice, owing 
to the elasticity of the eyelid border, the flap tends to straighten itself 
again, so that, even when sutured in its new position, it takes up a position 
at an angle something less than this. In cases where the flap is to be re- 
ceived by and sutured to another flap already brought to the region, the 
1 Revue dc Ch)rur£ie FJastique, No J. January', JOTI. 
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tissues of this other flap should be chosen with a view to their future 
function as parts of an eyelid, and they should be as elastic as possible- 
With the assistance of such other flaps any part up to the whole of an 
eyelid can be repaired. The new lid need not be as large as the original 
one, especially as the upper lid with the flap removed is also reduced in size. 
If the bolder of the new under-eyelid is comparatively short, the tendency 



Fig. 22$ — Esser’s correction for Lid notching. and B. the initial desertion; C« the 

sutures; and D, the pedicle of the flap rejected and f-3~e completed -with the final suture*. 
(Modified after Rerue de Chirurgn- Plartlque. No 4, January. 1834. Lower illustrations 
abon flap turned 90 degrees only. Hair line mn be rejected under such n’rumrtanew. 
see text ) 


will be for the border of the lid to lie horizontally during the healing period, 
for its own elasticity will not l>e able to come so much into play, a, b, c, 
represents the flap; m,n,o, represents the edges left after cutting the flap; 
d, r,f, represents the triangle cut to receive n, 6, t: and c, t, o, r, represents 
the pedicle. The small portions of the wound marked d -1 and hs remain 
free for the period of healing, to be repaired later. 
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The Restoration of Lashes.— The last remaining lid margin deformity 
to be considered is that involving the loss of the lashes. There are several 
different methods available for its correction. The first and simplest is 
the use of a free skin graft, from the skin of the upper lid below the brow, 
into the lid margin. The lid margin is released and rolled outwardly with 
a mattress suture. The graft is then cut to size and sutured into position, 
a temporary tar&orrhaphy and a pressure bandage completing the opera- 
tion. If these grafts can be cut from a part of the brow nearer to the nasal 
than to the temporal region, more hair follicles can be obtained in grafts of 
8 narrower width as the hairs are thicker at the nasal end of the eyebrow. 
Grafts can be placed into the upper and lower lid margins, following upper 
and lower lid reconstructions, after a traumatic enucleation, and with 
extensive defects in both upper and loner lids, while the lid margins arc 
still connected with a median tarsorrhaphy. Ectropion with the loss of the 
lashes can he corrected simultaneously by n large free skin graft from the 
brow or from the opposite lid. Full thickness grafts from the occipital 
scalp can be inserted into the lid margin of the lower lid following its 
reconstruction. The graft must be cut with the direction of the hair 
follicles placed so that they follow the line of the normal lashes in their 
growth. A further method is possible when an extensive ectropion of both 
lids has been corrected by the use of a large free skin Ollier-Thiersch graft 
and intcrmarginal adhesions. A few weeks before these adhesions are cut, 
free grafts from the brow are to be placed in a correcting position with a 
minimum number of sutures. After the intermarginal adhesions have been 
cut, the line of transplanted lashes should lie close to the margin of the lid. 
A fifth method of transplanting lashes presents itself though the author has 
never had occasion to use it. In verj severe eases of ectropion of the upper 
lid following extensive burns, the lid margin may be so high that it can be 
incised, at such a level, so as to include a portion of the lower margin of the 
eyebrow in the new lid margin as its restored line of cilia. Wheeler first 
made this suggestion. 

Obliquity of the Palpebral Fissure.— Much can he done in this condition 
through scar tissue resection and the conservation and replacement of 
every bit of soft tissue remaining. Some planning with a model and 
with oiled silk is perhaps advisable before the operation. Figures 229 to 
233 illustrate a case reported by Gillies us an example to illustrate this 
point. The illustrations need little explanation. The flaps A- A' are sup- 
ported by underlj ing subcutaneous flaps sutured to the periosteum of the 
rim of the orbit; also flap U-C was anchored to the periosteum at the level 
of the inner eanthus. Thus flap B-C not only supports flaps A- A' at a 
normal level but also relieves it from tension through the purchase obtained 
by this periosteal suture. Roy also speaks of this periosteal suture at the 
eanthus as a point of extreme value. This case was completed through 
the use of a homograft of cartilage into the socket to form a prosthesis 
stump there. 

Wheeler calls attention to a method by which this defect is to be cor- 
rected. The scar tissue is resected to the periosteum, and the outer eanthus 
incised for 2 to 3 cm. In this way a sliding flap is formed of the entire 
thickness of the lower lid and all the infra-orbital tissues. This flap is 
moved up toward the eanthus into a slightly overcorrected position. In 
this procedure the incision line must follow the sear accurately so ^ f 






Fig. 233. — Css* completed. (Cotirtesy of Oxford Medical Publics trotta) 
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cheek incision obliques across the face in a series of steps or terraces. Small 
Burow’s triangles may be resected at the end of the resection and of the 
incision passing out from the canthus. They trill facilitate the movement 



Fio. 234.— A, obliquity of palpebral fissure B, correction by scar resection, triangle 
resection ami suture (This technique illustrates the common windshield cuts ) (By per- 
mission of Axcnfeld ) 
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moved upward and toward the canthus under correction- In die cul-de-sac 
remaining and now reformed, a series of sutures placed there holds the inner 
surface of this flap in a proper position and at the same time assists and 
augments the action of those upon the outer surface. The apex suture of 
this sliding flap should always be buried into the periosteum of the crista 
lacrimalis. This technique is quite satisfactory for correcting the level of 
the inner canthus. The valuable method of Esser explained under candial 
repairs is also applicable to the correction of this condition. 

Often it will be necessary to excise a triangle of tissue at the canthus to 
allow the apex of the sliding flap room for elevation and duction. This has 
been explained. Figure 235 illustrates the operation. Figure 234 illus- 
trates beautifully a result obtained by Axenfeld with this procedure. 

Relaxation or drooping of the canthus is corrected by any modification 
of an operation which takes the redundant tissue from one lid and by means 
of a pedicle flap elevates the level of the canthus. Invariably in such an 
operation it will be necessary that the operator undermine widely all tissues 
surrounding the defect, even including the conjunctiva lining the cul-de- 
sacs, so that when the level of the canthus is raised, the other tissues will 
rotate at the same time. The author’s modification of Fuchs’ tarsorrhaphy 
(Fig. 235) is an operation which oftentimes fulfills the demands of this 
deformity. Free skin grafts will be of little value in these conditions because 
usually there is such a large amount of scar tissue present. If this can be 
completely removed, the use of a free skin graft over a mold, after the 
method described by Esser, might give good results. 

The same rules and methods apply for the correction of an elevated 
canthus as are present in the correction of a depressed canthus. The 
incision, flaps and sutures are simply inverted so that similar end results 
may be obtained. 

SINUSES ABOUT THE CANTHI 

Persistent lacrimal gland fistula? may be a constant source of distress in 
cases with grave plastic defects. A wide resection of any soft tissue which 
could possibly harbor a single acinus of the badly dispersed lacrimal gland 
is necessary. The defect made thereby should be covered with a free skin 
graft. This point is mentioned because it may be of value in similar cases. 

Fistula about the inner canthus, complicating and due to nasal accessory 
sinus disease, or following operation because of sinus disease, will not close 
as long as these originate in an infected sinus. The correction of an upper 
lid notch with ectropion, at the inner angle, from former frontal sinus 
pathology, sometimes following a sinusotomy, is by scar resection, median 
tarsorrhaphy, and a free skin graft. A complete failure may occur from 
the plastic surgery because the sinus was reopened by this plastic surgerv. 
One is completely at the mercy of the rhinologist, in these cases; for if he 
states that the sinuses (nasal accessory) are clean and that plastic surgery’ 
can be started upon the lid, one has no other altematn e but to believe him. 
Figure 230 is such a case. This was followed by a partial success and is 
awaiting farther rhinological treatment at the time of this writing.- 

An injection of the course of these fistulre with a dye, and their subsequent 
resection, might be successful, but usually this procedure will only result in 
a second larger fistula unless the case lias had a radical sinusotomy or 
sinusectomy. When this is done, with a cure following, the fistula will heal 
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spontaneously. Recently, a fistula, opening into the naso-palpebral fold, 
which led back through infected ethmoidal cells into an infected sphenoidal 
sinus, recovered within seventy-two hours after radical sinusectomy, with 
the reestablishment of lacrimal drainage which had been previously lost. 
This same spontaneous closure also applies to lacrimal sac fistula;. The 
residual scar from these fistula is a small pit needing resection and a few 
veiy small sutures at the most for closure. 



Fio 236 — Fistula about the canthi from the frontal amuses A, before operation. 
B, after correction, C. same, with lids closed 


RESTORATION OF THE CARUNCLE 

Pigmented nevus of the caruncle is of importance first, because it is 
objectionable cosmetically, and second (and more important) it may be- 
come malignant. Applebaum 1 recently presented a very satisfactory 
technique for restorative surgery. 


Fig 237 — Technique for caruncle amputation (we text). 

After infiltrating the plica semilunaris and medial canthus (Fig 237) with 
1 cc. of 2 per cent novocain and suprarenin solution, three individual 000 catgut 
“retractor” sutures are placed in the triangle formed by the lacrimal puncta and 
the medial canthus, passing through the conjunctival surface just internal to the 
free edge of this portion of the lid margin, the loop of the superior suture being 
placed just nasal to the upper punctum, the inferior suture just nasal to the lower 
1 Personal communication 
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punctilio, and the middle suture at the medial cauthal angle. The two ends of each 
of these sutures are then locked in individual haemostats (Fig. 237, A). Traction 
applied upon these by the assistant gave a clear exposure of the caruncle. A Xo. 3 
black silk suture is then passed through the hase of the pigmented caruncle (Fig. 
237, B). After placing a knot over the apex of the caruncle to prevent slipping, 
the two ends of this suture are also locked in a hsmostat. With the caruncle clearly 
exposed and drawn up by traction upon this black silk suture, a Xo. 1 black silk 
suture is passed around the base of the caruncle, 2 mm. below the line of pigment 
demarcation, like the string of a tobacco-pouch, halting after every two or three 
stitches to make a corresponding circumferential incision midway between this 
suture and the hne of pigment demarcation (Fig. 237, C). As this suture is com- 
pleted, the caruncle is amputated together with approximately l mm. of normal 
(non-pigmeated) conjunctiva. As the suture is tied, the expo-ed caruncle bed is 
closed when the lips of the stump puckered (Fig. 237, D). 

The inner surface of the stump is finally touched with a fine cotton 
applicator dipped in tincture of iodine and the retractor sutures removed. 
The technique is equally applicable for post-traumatic scarring and the 
subsequent resection of this. 

TARSORRHAPHY 

Temporary tarsorrhaphies are utilized for many different purposes and 
are of tremendous importance in the correction of certain lid deformities. 
In socket reconstruction, tarsorrhaphy sutures should be mattressed 
through the upper and lower lid and tied over tiny rubber plates perforated 
with two holes, through small pearl buttons or e\ en over a very small roll 
of gauze. These latter, however, have a tendency to cause necrosis so they 
should not be used unless necessary. A permanent tarsorrhaphy is indi- 
cated as an adjunct in the correction of plastic defects and also as a prophy- 



Fig 23 S — Permanent median tarsorrhaphy for: A. ulcerative keratitis e Ugophthalmo 
(left facial para]>«is the cau«e of the corneal exposure} ; B. during recovery from free skin 
graft correction of ectropion of lower bd: and C, of upper hd. 

lactic in certain corneal conditions. Keratitis e lagophthalmo, impending 
or already established, can be improved decidedly, and prevented by such 
a procedure (Fig. 23S). The exophthalmos of toxic goiter can be made 
safe by intermarginal adhesions, though the Axenfeld sutures, to be dis- 
cussed* tinder exophthalmos, are a somewhat better procedure. The author 
has used it satisfactorily in a high degree of exophthalmos with a retro- 
bulbar tuberculoma. (Wheelers angle tarsorrhaphy is especially satis- 
factory for the high degrees of stationary exophthalmos.) This is also 
applicable in part to obliquity of the palpebral fissure. Intermarginal 
adhesions are necessary for the correction of cicatricial ectropion of the 
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factor in minimizing the appearance of a palpebral fissure which lias been 
shortened in its length. Local anesthesia by the block method is usually 
sufficient, though it must be combined with instillations of cocain. An 
incision is first made in the intermarginal line of the low-er lid. parallel to 
the lid margin and posterior to the lashes. A second vertical cut is then 
made, at right angles from this, at a distance from the external canthal 
angle equal to the amount of shortening of the palpebral fissure one desires. 



Fig 340 — Tarsorrhaphy a/ter Elrfhnig Intertnarginal incision in the upper and lower 
lid. beginning from the external canthus. (In the figure the intermarcmaj inckion is made 
somewhat longer, in order to demonstrate more distinctly the incisions, in the tarsus.) Verti- 
cal incision through the tarsus of the lower lid. A triangular piece is exct-cd from the tarsus 
of the upper lid. (Courtesy of P. BUkis ton's Son & Co) 



Fig. 241 Fic.242 

Fig. 241. — Tareorrhaphv after EUchnig. Suture applied in the tarsal fiap of the lower lid. 
A short portion of the thread (dotted line) is situated on the conjunctival side. Both ends 
of the thread are earned from behind through the «kin of the upper lid. several millimeters 
above the hd-margin. The excision of the tarsus of the upper lid is indicated by dotted lines. 
(Courted of P. B la Vis ion's Son & Go.) 

Fig. 242. — Tarsorrhaphy after ElsehnJg. Appearance of the palpebral fissure after tying 
the fixation-future. Two skin-sutures (Courtesy of P. BlakiAon'a Son & Co.) 

This is made for 4 to 5 mm. and, as Elschnig says, is made in the posterior 
lid lamina from the lid margin (Figs. 240-242). A very narrow- strip is 
resected from the upper edge of this lamina. At the same time the skin 
tissue immediately behind the cilia is also removed o\er the same length 
of lid margin. The cilia, however, are spared. The same incisions are made 
in the upper lid at the outer canthus. The posterior lamina, however, in 
the upper lid is removed in its entirety from the height of this vertical cut 
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gins. It will be necessary to resect a small triangle of sldn in die lower lid, 
apes toward the opposite canthus to prevent puckering of the skin when 
the sutures are placed. One double-armed suture is placed through the 
denuded area from without inward, and tied in the cul-de-sac formed. This 
will allow accurate coaptation of the lid margins deep inside the canthus 
formed. As the flap outlined is lifted and sutured, the palpebral fissure is 
shortened and the ptosis of the canthus corrected. Before the flap is 
sutured, the operator should be sure that all bands of tissue causing the 
deformity of the canthus have been removed- If this is not done, a part 
or the whole of the effect of the operation may be lost. The last step to 
finish the operation is a complete temporary median tarsorrhaphy. 

A case of marked elevation of the canthus can be corrected by the use 
of a graft wrapped over a mold of dental compound. It illustrates a con- 
dition in which all of the scar tissue must be resected. All of the author’s 
cares of this defect, i. e„ elevation of the canthus, had as a complication 
either a loss of a portion of the bony orbit or a markedly contracted socket. 
In the former type, the bony repair was done last, while in the latter type, 
the pocket reconstruction was completed before any work was attempted 
upon the canthus. It was found that marked deformities of the cnnthi in 
the presence of contracted sockets will occasionally need no other correc- 
tion save that done at the time of the socket restoration. (See also under 
this subject the reference to an operation by Boy included in the discussion 
of lagophthalmos.) 

Figure 234, A and B. is a care from Axenfeld showing obliquity of the 
palpebral fissure, and the correction achieved through simple scar tissue 
rejection and suture. Biehet’s plasty described in the Principles of Plastic 
Surgery is also quite applicable. In the cicatricial displacements of the 
cnnthal angle it is absolutely essential that all scar be removed. Under 
the section of scar resections and suture, this is again mentioned. It is 
sufficient at this point to call attention to its relevancy. If the operator is 
satisfied that there has been a loss of soft tissue and this is responsible for 
the obliquity' of the palpebral fissure, that soft tissue which is missing must 
be replaced. If it cannot be done with a flap, then a free skin graft is 
necessary. 

Median Tarsorrhaphy.— Median tarsorrhaphy b an operation which 
furnishes permanent intermarginal adhesions; necessary for the support 
of tissues after plastic correction as in a free «ldn graft correction of ectro- 
pion; for the treatment of keratitis e lagophthalmo ; in various forms of 
superficial ulcerative keratitis; in dangerous degrees of exophthalmos and 
lagophthalmos (as seventh nerve facial paralysis) and with spastic entro- 
pion. Two or three areas for the intermarginal adhesions are usually 
sufficient, regardless of the indications. The puncti should be spared as 
well as the eanthal angle*. Under local anesthesia, each lid margin is 
everted with suitable forceps and two parallel, short 2 to 3 mm. cuts ma de 
upon the margin, posterior to the line of lashes. These are connected at 
their extremities by other shorter incisions, about 1 mm. long, and the 
rectangle of skin outlined is removed. A cataract knife or a keratome are 
satisfactory for making there incisions. The contiguous areas denuded 
should approximate each other upon the opposite lid margin; two or three 
such rectangles are prepared upon each opposite lid margin. Mattress 
sutures are then passed from one lid to the other, the points of insertion 
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up to the limbus. If even greater effect is necessary, a vertical incision can 
be made along the limbus; the conjunctiva released from this to retract 
from the limbus, and this defect filled in with a conjunctival flap from 
above the limbus. This is to be considered especially in blepharospasm 
due to corneal conditions; in spastic entropion; and in some cases of cica- 
tricial angle ankyloblepharon (blepharophimosis). The simple canthotomv 
is sufficient for acute inflammatory processes, suppurative or otherwise; as 
with a severe gonorrheal conjunctivitis. 

Kuhnt did the usual canthotomv and then cut a small rhomboidal or 
finger-shaped pedicle flap from the skin below the margin of the lower lid 
at the outer eanthus, passed this across the angle of the cut cantbus, and 
buried it beneath the conjunctiva, there to spread, permanently, this 
angle, and at the same time to lengthen the palpebral fissure, also per- 
manently. The results are very satisfactory, though the cosmetic defect 
is rather obvious. Blaskovics has presented one slightly more satisfactory 
from the standpoint of appearance, and equally efficient, lie cuts a 
V-shaped incision, apex downward, into the skin of the lower lid just beyond 
the external eanthus, but with its medial arm running into the angle. This 
is lifted as a free triangular flap. An ordinary canthotomv is then done, 
and as the palpebral fissure and the upper lid relax to the width of the 
triangle resection, this triangular flap is folded upon itself to lie in the 
triangular gap in the upper lid upon its posterior surface. A mattress 
suture, through its apex, anchors this into this position, the needles on the 
suture emerging upon the lid surface where the suture ends are tied. The 
defect, from which the flap was lifted, is then closed in a vertical line with 
2 or 3 interrupted silk sutures. Chalot, 1 Prince. 1 and Picket 1 also suggested 
various forms of these last two canthoplasties. In general, those described 
in detail are adequate for all indications. 

Congenital anomalies at the outer canthal angle, while not uncommon, 
do occur and are not especially easily corrected. Congenital absence of the 
external canthal ligament with a broadening of the outer eanthus as a 
result, is the most difficult of all to correct, unless a certain rather rigid 
technique is carried out. The palpebral fissure must be elongated either 
to a normal size if the condition is bilateral, or to the size in the opposite 
uninvolved eye. Secondly, a canthal ligament must be formed to bold this 
in correction. 

An incision is first made in the line of the palpebral fissure through the 
broadened external angle canthal fold of a required and necessary length. 
Horizontal-crescentic incisions are then made in the upper and the lower 
lids through the skin only, from the incised canthal angle as in B of Figure 
243. Strips of orbicularis palpebrarum are then dissected free from the 
upper and lower lid, remaining attached, however, to the outer horn of the 
superior and inferior tarsal cartilage. These are carried to the extreme 
outer angle of the palpebral fissure incision, crossed upon themselves there, 
and sutured finally to the periosteum of the outer orbital margin. This 
must he exposed by dissection. They form in this manner an external 
canthal ligament. The conjunctiva* and skin are then closed bv fine 
sutures on the lid margins and in the angle. There should be no deformity 

i Trail. Elem. de Chir. et de Med . Pins, 3d ed, p. 711. 1900 

* Am Jour. Med. So . 1S66 

» Trail. d'Anat. Med- Chir.. 1S51. 
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whatsoever remaining after the operation, and the patient should have 
good functioning lids. Wheeler 1 was the first to recommend this method 
for the utilization of the orbicularis palpebral fibers. The technique as 
carried out by the author, and as just described, has been universally 
successful. It is applicable to defects of one lid, or to both lids for simul- 
taneous correction. 



Flo 243 — Utilization of the orbicularis fibers for the correction of internal canlhal 
deformities, either congenita! or cicatricial 


These conditions are both congenital and acquired. The former of the 
two can, with but few exceptions, be corrected by the use of Wheeler’s 
halving operation . 2 If the coloboma is so profound that this cannot he 
done, then a procedure as discussed by Axenfeld,* and more recently by 
Wendell Hughes , 4 or the technique of Wicherkiewicz is necessary. The 
last two of these will be included under lid reconstructions. 

Congenital Coloboma.— The correction of a congenital coloboma depends 
wholly upon obtaining a closure of the tarsal and skin wounds so that their 
suture lines do not lie in the same position. As Wheeler states, “Thus 
what is known in carpentry as halving, is accomplished, a union is assured 
even if there is a little sloughing of the skin. Furthermore, recurrence of the 
notch formation is prevented.” 

’ Am. Jour. Sure , 42, 79 October. 193S. 

1 Trans. Inter. Cong Ophth , p. 307, 1022. ... 

3 Augcnhedkunde VerJag »<m Johann Ambro-iu* Bwlli, in Leipzig. 1'P* iss-is *< 1.--, ' 

* Ti.iti-,. Am Acad Ophlli. and OtoIarynG . 1930, 
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Figure 24-1 was a unilateral broad V-shaped congenital coloboma, and 
Figure 245 a unilateral broad coloboma accompanied by large bilateral 
conjunctival xanthomata. (In this last case the tumor mass had to be 
resected first and conjunctival plastics done, with the conjunctiva from the 



Re 244 — Congenital coloboma A. before correction. B, «uture?> have just been removed: 
C, six months later, lids open 


superior fornix to replace the conjunctiva of the inner angle and with 
mucous membrane grafts from the buccal mucosa to replace the inferior 
cul-de-sac.) Both were corrected according to the technique about to be 
outlined. Figure 244 shows the case at the time of her final discharge. Tire 
details of the technique are shown in Figure 24G. 



Fig. 245. — Unilateral coloboma with bilateral xanthomatous tumors of the conjunctiva, 
before and after correction Time interval between fir-t and last, one j ear. A, B,C, before 
correction; D. E. F, immediately, three month*, and twelve months, after correction. 


The edges of the colobonra are first cleanly incited ami the &Un and 
orbicularis laxer separated from the tarsal and conjunctival lax er. Care 
should be taken that the excision of these margins is minimal butadequate 
and that an equal amount is resected from all of the edges. A canthotomv 
of the external canthal ligament is then perforaied and a subepithelia! tran- 
section of all of the orbicularis fibers which lie inthatportion ofthelid lateral 
to the coloboma. The canthotomv and the myokinesis are necessary so that 
there will be adequate mobility to this lateral portion of the Ikl. The tarsal 
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conjunctival gap is then closed with buried No. 6-0 catgut sutures. These 
pass into the tarsus, but they should not go through the conjunctiva onto 



the posterior surface of the lid Three to four are necessary for satisfactory 
closure. They are cut short. The formation of the shin Hap is then neces- 
sary. As stated, in the repair of 
through-and-through lacerations of 
the lid, conjunctiva and skin sut- 
ures must not o\ erlie each other. 

Hence, it is necessary to arrange a 
tin} flap of skin from the upper lid 
so that this will be prevented. A 
small rectangular area of the tarsus 
is exposed on the lateral lip of the 
coloboma by the clean resection 
of skin there. At the same time 
a small tongue of skin is dissected 
from the mediaf lip of the colo- 
boma, as in Figure 247, which is an 
enlargement from a moving picture 
film of this operation and illustrates 
the formation of this tongueof skin, 
though in this picture the rectangular area for the reception of this tongue 
has not as yet been removed. It illustrates well, however, the mzc neces- 
sary for the correction. Black silk sutures are U'cd to suture this in position. 



Fio 247 — Enlargement of tutu mg picture 
film of the halving operation, showing the 
formation of the ekin fl ip for closing the shin 
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The suturing should start above, and after the first two have been placed, 
two tiny tongues or flaps should be cut free from the lid margin, above the 
level of the hair line, as previously described under lid margin deformities. 
The remaining sutures are now placed and tied. It may be necessary to 
place a last suture along the lid margin through the tongues formed there 
to obtain satisfactory coaptation of these tongues and also to assure accur- 
ate approximation at the lid margin in the skin suture line. Before the 


Fig. 24S — Correction of lid coJotoma- 1 


canthotoinv is closed, it will lx* necessary to reject a small triangle of skin, 
apex downward (von Ammon’s triangle reaction for ectropion) at the 
outer angle of the lower lid. to otercome some puckering which occurs 
there as a result of the myoldnesis in the upper lid and the actual shortening 
in the upper lid and in the palpebral fissure which lias resulted from the 
surgery, otherwise the lower lid will be the longer. Figure -40, (\ shows 

i From Handburh rier arztlirihpn Erfahronwn Wditnes. Band 5. .tnccnhMlfcwide 
voo Prof. Dr. Asrofel J. Verb; Johann -tmbroMus Barth. LoI-he. 1922. 
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the sutures for this, and the triangle resection. Wheeler passes a double- 
armed mattress suture through the flaps, tying it over a small rubber 
plate. The author has used this in several instances where there seemed 
to be some tension present. The operation is completed with a moist, 
cotton film dressing and a slight pressure bandage. The first dressing is 
done on the third day. It is advisable to remove this mattress suture and 
the rubber plate upon the third day. The other sutures may be remo\ed 
after the sixth day, depending upon the postoperative recovery. 

Falchi 1 corrected congenital coloboma of the upper lid in a slightly 
different manner. The first part of his resection was similar to that above, 
that is, a triangular incision of the edges of the defect. He made no attempt, 
however, to separate the lid into its two layers. Instead he cut a second 
incision upward into the lid, just within the external canthus, curving 
slightly temporalwards, through the entire width and thickness of the lid, 
thus mobilizing a free tongue. The coloboma defect is closed with this 
tongue by sutures, and an intermarginal median tarsorrhaphy performed. 
The outer third of the lid margin, with its triangular defect resulting 
from the movement of the tongue first formed, is closed on its 
conjuncti\al surface by the undermining of the conjunctiva and necessary 
sutures, and on the skin surface by a triangular or rectangular flap moved 
over from the skin of the face immediately lateral to the external angle, 
the site from which this was cut being, in turn, closed with sutures after 
undermining the edges. The intermarginal adhesions arranged for the per- 
manent tarsorrhaphy should include the lid margin of this last flap as well 
The intermarginal adhesions should not be removed within six w eeks. The 
technique is not as satisfactory as Wheeler’s for the usual case of con- 
genital coloboma, but it must be utilized in the greater defects. 

Axenfeld has modified Falchi’s technique for coloboma of the lower lid, 
both cicatricial as well as congenital, very satisfactorily. The second 
V-shaped incision made, at the external canthus, preparatory to closing 
the coloboma is not made by him through the full thickness of the lid but 
through the skin alone, rather similar to Dieffenbach’s plastic. He then 
removes a triangular cartilage and skin section from the posterior surface 
of the lobe of the ear, of a size and shape to match the coloboinata defect 
exactly. This graft is sutured upon the posterior surface of the flap so 
that as the flap is swung into place, bridging the V of the coloboma, the 
cartilage and skin graft w if! form a posterior surface of the fid. Figure 2-48, 
A, li, C and D, illustrates the technique. Tins same principle of ear 
cartilage and skin graft can be utilized in mam - similar instances. If the 
eyeball is normally in situ, it dare not be used upon the upper lid ; a tarsus- 
conjunctival inlay may replace it. It can, however, be used in the lower 
lid (even if the eyeball is not present) as long as the epithelium does not 
come in contact with the cornea. 

In the correction of these coloboinata the first essential necessary is the 
closure of the tarsal conjunctival layer. The subsequent skin defect is 
not so difficult a problem. Some of these subsequent defects may be so 
simple that it is possible to swing a small, spatula-shaped, thin pedicle 
flap into the defect from the temporal portion of the tissues immediately 
external to the outer canthus below and at the outer termination of the 
eyebrow. If care is taken in this dissection, a line of hairs may be included 
1 Arch. f. Augenh , Band 59, Heft 3. 190S. 
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in the flap to replace those absent at the marginal part of the eoloboma 
after it has been corrected. The pedicle of this flap should not be tubu- 
lated but sutured into an incision made from its base to the defect in the 
lid, or the pedicle made without an epidermic covering and buried under 
the skin of the lid according to the technique of Esser. A second method 
is to cover the defect with a free skin graft from the upper lid of the opposite 
eye. In this graft a line of hair follicles also can be transplanted at the 
same time to replace those absent at the base of the defect. The third 
method possible is one suggested by Wicherkiewicz, and one which, while 
not new. was most satisfactory when used by the author. After the con- 
junctival and tarsal repair is completed, a triangular flap is outlined on the 



Fig 2-19 — Wlrberbtinn technique. (Courtesy of P Blakiston's Son & Co ) 


opposite lid with its apex upward and its thick base well attached in its 
original position without later torsion (Fig. 249, >4, B and C). This flap 
must be large enough to cover the entire defect. The apex is thinned out 
somewhat and then allowed to fall back. The skin defect beneath the 
flap is closed after two lateral incisions have been made continuous with 
the base of the flap Sufficient undermining of the skin of the lid is done, 
so that the triangular defect beneath the flap can be closed with a line of 
sutures without compressing or twisting the base of the flap. The epithelial 
edges of the eoloboma are then to be freshened, and this triangular flap 
moied up into the eoloboma and carefully sutured there with silk. The 
flap should be left in place for ten days when the dressing and sutures may 
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he removed and the jtedide of the flap reacted. The area at which the 
pedicle was attached will need a slight amount of undermining before it is 
dosed with black silk or with an intradennic suture. 

The original operation transplanted the entire thickness of the lower lid 
into a coloboma of the upper lid. The defect, which results later, in the 
lower lid, must then in turn be corrected by surgery. This is no more 
simple a procedure than that for the defect which existed in the upper lid ; 
hence, the full lid thickness transplant is not recommended by the author. 

Traumatic Colobomata,— Recent traumatic colohomata, especially of 
the lower lid, can be corrected bv debridement with removal of the scar 
and the incision line, and with a subsequent suturing of the operative 
wound, the medial lip of the wound remaining fixed while the outer lip is 
moved upward and inward l»j the sutures. In each instance each suture, 
as it is placed in the lateral lip, is at a slightly lower level than is its other 
end in the fixed medial lip. In this, care should be taken that there are no 
marginal notchings. 

Sharply angulated cicatricial defects of the lower lid often can be cor- 
rected by excision (if the entire area with a V-shaped incision at the end of 
the excision line, apex downward with its wings lying upon each side of the 
excision line. This will allow sufficient relaxation, so that when the sutures 
are placed in to form a Y, the lid margin will be without indentation The 
V incision allows the tissue within the incisions to move upward so that 
the lid margin is made le\el throughout its course. The defect then 
present at the end of the incision will be triangular, apex dow nward. The 
sutures to close this defect are to be placed from side to side, but never to 
be placed In the flap, w hich has been moved upward. The uppermost at 
the place where the vertical stroke meets the more horizontal strokes can 
be anchored to the subcutaneous tissues rather than to the skin. (The 
arms of this Y will drop slightly in most instances.) Axenfeld also calls 
attention to the correction of such defects in this manner, especially when 
the defect is extensive and near the canthus. He also incises with one 
wing of his V-shaped incision as a continuation of the excision line, the 
other pointing toward the opposite canthus. This is augmented b> a 
second incision angulating from the opposite canthus outward. This 
allows an easy correction of the defect. The incision at the canthus sutures 
into a straight line, while the other takes the shape of a capital L. This 
method will also correct some cases of moderate obliquity of the lower lid 
margin. Emphasis must be laid upon the careful and complete excision of 
all scar tissue. 

Axenfeld also corrects small indentations or incisurte in the lid margins 
in another ingenious manner. By excision of tissue including the cartilage 
of the lid, the indentations are changed to rectangular defects. These are 
filled in by a squared sliding flap from the skin of the lid and the conjunctiva 
below the defect. This sliding flap is formed by a continuation of the two 
parallel vertical incisions which outlined the rectangular defect. The flap is 
moved upward to the lid margin and there sutured into position firmly to the 
edges of the margin. When the defects are nearer the canthal angles than 
tbe center, lie uses, of necessity, a slightly different technique. He first 
resects the deformity or the defect and inserts into the notch a free graft 
of ear cartilage cut to the exact size and shape of the defect and the resected 
tarsus. This is then covered by horizontal epidermal and conjunctival 
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in the flap to replace those absent at the marginal part of the coloboma 
after it has been corrected. The pedicle of this flap should not be tubu- 
lated but sutured into an incision made from its base to the defect in the 
lid, or the pedicle made without an epidermic covering and buried under 
the skin of the lid according to the technique of Esser. A second method 
is to cover the defect with a free skin graft from the upper lid of the opposite 
eye. In this graft a line of hair follicles also can be transplanted at the 
same time to replace those absent at the base of the defect. The third 
method possible is one suggested by Wicherkiewicz, and one which, while 
not new, was most satisfactory when used by the author. After the con- 
junctival and tarsal repair is completed, a triangular flap is outlined on the 



T'ig — WicherViewic* technique. (Courtesy of P. BUVirton's Son A. Co ) 


opposite lid with its apex upward and its thick base well attached in its 
original position without later torsion (Fig. 249, A, B and C). This flap 
must be large enough to cover the entire defect. The apex is thinned out 
somewhat and then allowed to fall back. The skin defect beneath the. 
flap is closed after two lateral incisions ha\ e been made continuous with 
the base of the flap. Sufficient undermining of the skin of the lid is done, 
so that the triangular defect beneath the flap can be closed with a line of 
sutures without compressing or twisting the base of the flap. The epithelial 
edges of the coloboma are then to be freshened, and this triangular flap 
moved up into the coloboma and carefully sutured there with silk. The 
flap should be left in place for ten days when the dressing and sutures may 
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be removed and the pedicle of the flap resected The area at which the 
pedicle was attached will need a slight amount of undermining before it is 
closed with black silk or with an intradtnmc suture 

The original operation transplanted the entire thickness of the lower lid 
into a coloboma of the upper lid. The defect, which results later, in the 
lower lid, must then in turn be corrected b\ surgery. This is no more 
simple a procedure than that for the defect which existed in the upper lid, 
hence, the full lid thickness transplant is not recommended b\ the author. 

Traumatic Colobomata.— Recent traumatic colobomata, especially ol 
the lower lid, can be corrected b\ debridement with removal of the scar 
and the incision line, and with a subsequent suturing of the operative 
wound, the medial lip of the wound remaining fixed while the outer lip is 
moved upward and inward bj the sutures. In each instance each suture, 
as it is placed in the lateral lip, is at a slightly lower level than is its other 
end in the fixed medial lip. In this, care should be taken that there are no 


marginal notchings. , . , 

Sharply angulated cicatricial defects of the lower lid often can be cor- 
rected bv excision of the entire area with a V-shaped incision at the end o 
the excision line, apex downward with its wings lying upon each side of the 
excision line. This will allow sufficient relaxation, so that when the sutures 
are placed in to form a Y, the lid margin mil be without indentation Ihe 
V incision allows the tissue within the incisions to move _up" ard so that 
the lid margin is made level throughout its course. The defect then 
present at the end of the incision will be triangular, apex 
sutures to close tills defect are to be placed from side «° “de, hut °es er to 
he placed in the flap, which has been moved upward , The i^Se? :an 
the place where the vertical strobe meets the more horizontal strokes can 
he anchored to the subcutaneous tissues rather than to the shin- 
arms of this Y will drop slightly in most instances.) Axenfe d a o calls 

attention to the correction of sucl, defects in * h,s “X wfth one 

the defect is extensive and near the canthus. He also inci n i with one 
wing of his Y-shaped incision as a continuation of the *'“ e l “ a 

other pointing toward the opposite canthus. outward This 

second incision angulating from the opposite "Smauturel 
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pedicle flaps cut with their pedicles at the canthal angles and brought up 
over the cartilage graft to a level -with the remainder of the lid margin. 
(See Fig. 251.) The elevation of these small flaps is made easy by the 
different levels in which the sutures are to be inserted into the lid margin 
and into the flaps. When the defect is one of more extensive tissue loss 
without much scar replacement and at the outer angle, his modification of 
the Kuhnt blepharoplasty is valuable. A right-angle cut is made from 
the lid margin in length equal to the vertical width of the defect, and at 
the end of this at a distance equal to or slightly more than the depth of the 
defect from the proper level of the lid margin. A second horizontal incision 
is made. The flap thus outlined is undercut and moved upward until its 
five edge reaches the normal level of the lid margin without tension- It is 
anchoreil there by its two comers to the Jid margins remaining. The raw 
surface then presenting is covered with a vertical flap from the cheek, its 
pedicle at the outer canthal angle; this is swung up and sutured into the 
irregularly quadrilateral defect formed (Fig. 250). 



The repair of a deformed eanthus, with a coloboma, necessitates an 
operation with some type of pedicle flap. Occasionally by the wide under- 
mining of the tissues at the eanthus it may rot be necessary, but this 
exception is very rare. The simplest operation to use is one suggested by 
Blaskovics. All the others recommended are modifications of this type of 
operation. The lid margins at the eanthus are incised and released until 
they will move freely without tension. A triangular-shaped pedicle flap is 
then moved over and sutured into place, to fill the defect formed by the 
dissection. If the outer eanthus demands repair, the flap should be taken 
from the temporal junction of the upper lid; for the inner eanthus, from the 
nasal junction of the lower lid. When a flap, as described, is used there is 
danger that an uncovered raw area will remain beneath the flap of the 
epithelium in the canthal angle. As healing takes place this will contract 
and invert the lids into an entropion or at the best into a trichiasis at the 
eanthus. To ohviate this occasional unfortunate development it was sug- 
gested (Hasner s canthoplasty) that the pedicle flap have its apex divided 
into a tvro-Iobed bootjack-shape, one lobe to be placed into the upper fid 
and the second into the lower lid, the angle between the two lobes to co- 
incide with the position of the eanthus. A similar difficulty, however, is 
present here if one is particular that both palpebral fissures will be of the 
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s,1,nr If. with thin la^t t\ pc of operation, the conjunctiva is, released 

at the lid margin for n distance of 3 to l nun. from both the upper and 
lower lids, and the lid margins tempor.mK -utured together in the line of 
the palpebral fissure with a running suture of fine dcmml More the flap is 
moved into position, this complication win not de\ clop 
'Hie author in nhiu* instances has had nitlier good result-. witJj free skin 
pnifts for the covering of eantlul defects, hut this prexedure is not strongly 
recommended. In mans cases of eantlul repair the operator will find him- 
self well into the field of n tar-orrlmph\ . io that most of those cases need, 
in addition to the reconstruction of the c*.inthus, a readjustment of tlie 
length of the pal|K'hral fissure 



In dow'mvanl displacements of the inner eanthus, Esscr cuts a free 
triangular flap from the iipjier lid with the base toward the nose. He 
turns the flap down into a denuded surface of the lower lid formed there by 
the release of the scar contraction. As a means of preventing further con- 
traction, the lid margin is held up for a time by a row of looped sutures 
from the Jid, across the upper lid into the ev throw. This same technique, 
though revised, will answer for the outer eanthus, and still more revised 
will correct an upward displacement of either eanthus. The latter deform- 
ity is much less common. 

Figure 2.»l, A, illustrates a not uncommon toloboma of the upper Jid at 
the outer (or inner) canthul angle, following reconstruction of the lids 
after an orbital exenteration; B shows the same lid completed with an 
ocular prosthesis in the socket; and C, D, and E, the technique necessary 
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for t!iis surgery. The original defect is first converted into a quadrilateral 
defect; a small finger pedicle flap is then raised from the skin of the upper 
lid immediately at the edge of this defect, the flap turned upon itself and 
sutured into place, epithelial surface posterior, so that now there is a 
satisfactory epithelialized posterior surface of the upper lid. The ocular 
prosthesis should be in position during this surgery. The raw surface of 
this flap and the defect from which it was removed is in turn covered by a 
second flap, this being lifted from the skin line of the defect, but more 
temporally. This is turned down, as in E of Figure 251, and sutured into 
place. After both flaps have healed, the thickened twisted pedicle of flap 
Xo 1 may be resected, the buried epithelial surface also removed, and this 
last operative wound closed with sutures. A similar technique is satis- 
factory for marginal and angle traumatic colobomata of the upper or 
lower lid. as in Figure 252, .1, but the technique will not be proper if the 
eyeball is present, for the epithelial surface will come in contact with the 
cornea following recovery. In the case illustrated the patient is wearing 



aw ocwL&t prosthesis, so this fwctoc did wot ewte?. Figwre 25$ dVostrotes 
the technique. All in all, it is a basic rule in cul-de-sac and other conjuncti- 
val defects: epithelium cminot be placed juxtacomeally nor into a cul-de-sac 
in such a position that the epithelium will be, at any time, in contact with 
or in juxtaposition to the cornea. A chronic traumatic conjunctivitis or 
keratitis will result if this is permitted to occur. The technique of Figure 
211 must be utilized for these cases. 

This shows the formation of a mucous membrane lined pocket to be 
made below in the skin of the face and the lower lid. An incision is made 
in length equal to the width of the eoloboma plus that tissue which will be 
further resected from the upper lid on the lateral lip of the eoloboma in the 
final correcting operation. The depth of the pocket must be equal to the 
greatest \ ertical width of the eoloboma, i. e., the distance from the lid 
margin to the upper point of the eoloboma. A mucous membrane graft is 
cut from the buccal mucosa, thinned out properly and wrapped over a very 
thin plate of dental paraffin or dental stent. This is placed on the paraffin, 
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the mucous membrane surface internally, the raw surface externally, and 
the paraffin plate or plaque with its surrounding graft buried into this 
pocket formed under the shin at that place, the line of incision closed with 
sutures, and the site dressed \%ith a pressure bandage. Eight da\ s later the 
dressing can be removed, the sutures taken out, the paraffin plaque re- 
moved, the redundant graft which now necrotic resected, the pocket 



, , . *ti, c _i- p. nn( l a second paraffin plaque of the same size is 

reintroduced for two to four additional days At this time then, the edges 
ttecoloboma are resected as well as all the shin of the upper ltd which 
lies laterallv from the coloboma. All cicatm must be removed. A pedicle 
flan is now raised its correcting head comprising tire epithelial evternal 
surface and the mucous membrane lined Posterior surface of the outer 



332 


SURGICAL COXDJTIOXS OF THE LIDS 


of tills pocket formed. This is raised into the upper lid, as in C of Figure 
211, and sutured into position. The mucous membrane surface will now 
form a mucous membrane surface for the upper lid, and the epithelial 
surface of the flap will complete the external surface of the lid. Attention 
must be paid to the accurate approximation of mucous membrane to con- 
junctiva, and of skin to skin; especially important is this at the new formed 
canthal angle. When the mucous membrane pocket is first made, accurate 
measurements should be taken to be certain that the pocket is so placet! 
that it can be moved up into the coloboma, subsequently, without either 
too much tension upon the pedicle flap (too short) or without an undue 



Fjg. 234 —Plastic repair of a post-malignancy coloboma; .4 and B, the defect and implant 
of mucous membrane: C and D. completion of the surgery. (Hughes, personal communica- 
tion) 

relaxation of the pedicle flap (too long). A layer of mucous membrane 
remains upon the face in the skin below the lid. This must be removed 
by sharp dissection, because otherwise it would be quite conspicuous, and 
the skin closed by approximation sutures at the same time that the incision 
from which the pedicle flap is lifted is also closed. Any skin cut from the 
upper lid may be utilized to fill in this defect, rather than discarding it. 

Wendell L. Hughes' utilized the same principle in a most clever manner. 
His case was a coloboma of the lid resulting from a tumor mass. At the 
time the tumor was removed, by diathermy, he arranged interma*- * ! 
median adhesions of that portion of the lid still present and l ^ 

» Atch- Ophth., to, 19S. August. 1933. 
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mucous membrane graft into the upper lid below the eyebrow (Fig. 254). 
His intermarginal adhesion covered all but the very lower part of the 
cornea for its temporary protection, and he wrapped his mucous mem- 
brane graft over a small metal form (Fig. 254, B and C) instead of the 
paraffin plaque already mentioned. (The paraffin plaque molds itself by 
the pressure bandage and as the result of the normal warmth of the body, 
and it seems is to be preferred.) He covered this with a perforated piece of 
cellulose acetate to which a small amount of sterile petrolatum was applied, 
this placed directly over the lid and the denuded surface inferiorly. A 
pressure dressing of gauze fluffs was kept in place for one week. At the 
first dressing the rubber plates used for the intermarginal adhesions were 
removed and a light dressing changed at three day intervals was retained 
until the third week after the operation. The remaining stages of his 
operation illustrated in C aud D were then carried out. At this time the 
area of granulation in the denuded portion below had shrunk somewhat 
This granulation was removed to receive the graft from the upper lid. The 
skin of the upper lid including that part lined by mucous membrane was 
then removed. The mucous membrane edge was sewn to the conjuncti\a 
and the edges of the skin were approximated by fine interrupted black silk 
sutures. A dressing of perforated silk, moistened with petrolatum, was 
applied directly over the ej el ids and the grafts, gauze fluffs above this, and 
pressure applied with adhesive tape and a tight bandage. The first dressing 
was changed after one week, a similar one being applied for another fne 
days. After that a light dressing was used which was changed daily for 
three weeks after this last operation. The intermarginal adhesions were 
kept intact for six weeks and upon cutting these the lid assumed the rela- 
tively normal position as shown in Figure 254, D. The technique is ideal, 
and the results obtained through its use should be splendid. "Far better 
than any which could be achieved,” as Wheeler stated, “through any form 
of irradiation.” 

EPICANTHUS 

Congenital Epicanthus.— True epicanthus is a congenital condition and 
not especially common in the white races, at least to such a degree that an 
operation is necessary. The old and simplest way of correcting it was by 
the resection of a spindle-shaped area of skin above the bridge of the nose. 
As this area is sutured together, the epicanthal folds should smooth out 
with a complete correction resulting. This operation unfortunately leaves 
a scar more or less conspicuous. The operation ad\ feed by lllashoi its for 
unilateral epicanthus is quite applicable to bilateral epicanthus as well. 
The operation consists in the resection of a semilunar-shaped flap of skin, 
in the eanthal fold, nearer the side of the nose than the canthus, followed 
by the closure of the defect with black silk sutures. The author has had 
very good results in both unilateral and bilateral epicanthus of slight 
degree b\ the resection of tin area of tissue in the eanthal fold somewhat 
different from this, one which removes the maximum amount of redundant 
skin from that position where this is most desired. The inner incision is 
made almost straight, the degree of the curvature of the outer incision 
depending upon the size of the eanthal fold. The scar resulting from this 
operation follows the lines of the lid and is well up on the side of the bridge 
of the nose where it can be easily hidden, if necessary, with a sjiectaele 
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frame. The operation does not interfere with the normal Je\el of the 
caruncle, nor will it cause distortion of the lacrimal punetum of either the 
upper or the lower lid. 



Fig 256 — A, the author’s modification placing the skin flaps into the tipper and lower lids 
a wax from the cantbal angle; B, the flaps as they he on a cadarer. 


Epicantlius of any degree is^accompanied, howet er, by a very definite 
decrease in the length of the palpebral fissure. The resection of a semi- 
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lunar area in the canthal fold will smooth out an epicanthus, but it does 
not correct the shortened palpebral fissure. Many of these cases are also 
accompanied by ptosis. 

The author’s epicanthus operation, inspired by Blair’s original technique 
(Fig. 255) for the correction of epicanthus has long been satisfactory. It 
utilizes the anterior fold of the epicanthus as two triangular flaps/ these 
to be moved, respectively, the upper of the two into the upper lid, and the 
loner of the two into the lower lid. As a result, the tautness of the lids 
in epicanthus is removed; the fold is smoothed out, and there is no tight 
cicatrix remaining to cause eversion of the puncti. In Figure 250, . 1 and B, 
this technique as used for the epicanthus is illustrated. Figure 257 is a 
case of congenital epicanthus before and after correction. (The black 
stain about the lids, in B, is mercnrochrome, unfortunately applied just 
before this photograph was taken.) Figure 250 shows the formation of 
the two finger flaps with their pedicles above and below. A crescentic 
incision is first made parallel to the epicanthal fold and slightly medial to 
its fold. A second incision is made more medially to this, the central part 
of this second incision touching the central part of the first of the two. In 
this way a curving cross or X is made on the anterior surface of the canthal 
fold, the diverging arms above and below outlining the flaps Additional 
incisions are made into the upper and into the 1cm er ltd across the edge of 
the epicanthal fold for a distance equal to the length of the triangular flaps 
outlined by the first two incisions. These flaps are elevated by sharp 
dissection and the skin of the upper and the lower lids undermined, so that 
the flaps can be moved into the upper and the lower lid to lie smoothly 
therein. They are sutured into place with fine silk. Other sutures as 
necessary are used to close the roughly quadrilateral defect formed by 
their elevation and as a result of their transplantation. 

Figures 258, 250 and 2G0 are two sisters and a brother with congenital 
epicanthus and with congenital palpebral clefts or incisuns, in the case of 
Figure 258 almost to a complete uncovering of the lacrimal-nasal duct, as 
a coloboma. Each of these was corrected by means of a modification of 
the author’s epicanthus operation. In each the first operation was limited 
to a low'er part of the fold and to the lower lid The flaps as outlined in 
B, of Figure 258, w’ere elevated by the horizontal incision parallel to the 
lid margin made into the lower lid, and a second one parallel to the first 
made above it along the lid margin after the removal of the cilia there. 
These were lifted bj* sharp dissection and folded away from their source. 

A V-shaped raw surface was thus uncovered. This was closed, after a 
canthotomy of the external canthal angle, with Xo. 0-0 plain catgut sutures, 
placed as shown. As the other wounds were closed the depressed canthal 
angle was elevated and the level of the lower lid straightened. The skin 
surface was then closed by a transplantation of the two flaps formed; the 
smaller of the two from the lid itself being drawn upward and inward 
across the new canthal angle, and the larger more vertical flap was trans- 
planted downward and outward into the lower lid. This bridged the 
canthal angle and supported it. The case of Figure 250 needed some 
additional correction and this was done with A -I incisions and sutures 
as shown. The additional surgery necessary for Figure 200 was the 
Blaskovies modification of the Siklosy incision, after a second flap was 
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done similar to the very first operation. The suture line is also shown in 
this from the secondary flap, as well as the end result (Figs. 260-262). 
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Traumatic Epicanthus.— Traumatic epicanthus is not alwavs rvadilv 
corrected. Scar tissue resection must be done first to remo\e all of the 
adherent scar. The ectropion which so often accompanies it is corrected 
at the same time. After this has healed satisfactorily, the angle is incised 



cleanly ns for ankyloblepharon and the conjunctiva] and epithelial surfaces 
carefully sutured together edge to edge; the last and most important 
suture of all being placed directly into the angle The caruncle should 
come forward to a normai position follow ing this. 



Traumatic epicanthus, with a deformity of either the upper or the lower 
lid, can also be corrected by a orescent resection, with the resection of two 
tiny triangles, in addition, and the closure of the incisions in an S manner. 
The epicanthal fold is removed, and at the same time, a depressed internal 
angle can lie elevated as much as is necessary, by simply increasing the 
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width of the base of the triangles, and offsetting the points of entrance of 
the needles in the two lips of the wound. If the deformity accompanying 
is largely in the upper lid, a second method is equally satisfactory, i. e., a 
reversal of the flap in B, of Figure 261. Repeatedly each of these pro- 
cedures has been the means of nicely completing cases which otherwise 
would ha' e been far from satisfactory. 



Fig 261 —The secondary fis,> 


Epicanthus often develops after rhinoplastic work. In these ca«es after 
complete healing, the bridge of the nose is unnecessarily wide and the 
level of the bridge below the normal for the height of the superciliary 
ridges of the patient. The postoperative canthat folds are also too well 
marked. The transplanted skin over the bridge of the nose is thick and 
firm because it usually has been transplanted from the skin of the forehead. 
This lends itself very well to the operation proposed. A thick, spindle- 
shaped flap, attached at its upper pole, is lifted from this region, the entire 



Fig 262 — TV last inci'ion line and suture tor oaae illustrated in Figure 250 


thickness of the skin being included in the graft. This is denuded of its 
superficial layers of epithelium by careful scraping with a sharp razor or 
razor blade. The flap is then buried at its original position, but now 
under the skin edges which have been brought together immediately above 
it. Not only is the epicanthus well corrected but the thickness of this 
flap elevates'the level of the bridge of the nose an appreciable amount. Of 
course, there is a faintly discernible central scar on the bridge of the nose. 
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In the correction of windshield cuts at the inner eanthus, further methods 
will Ik? considered though they are largely a matter of scar resection and of 
subsequent sutures. 

LAGOPHTHALMOS, EXOPHTHALMOS, ENOPHTHALMOS 

The first of these conditions is quite the opposite from ptosis. In the 
latter of these two, the levator palpebne superioris being paralyzed, the 
orbicularis fillers draw the lid into a dow nward malposition. In the former 
of the two, the fibers of the orbicularis ocuii are paralyzed and the let ator 
elevates the lid. preventing closure of the palpebral fissure. The various 
procedures available and to be utilized are also applicable to many cases of 
stationary exophthalmos, in that non-closure of the lid with keratitis e lag- 
ophthulmo is as imminent in exophthalmos as in lagophthalmos. 

Lagophthalmos. —This condition is due to so many conditions and com- 
plicates so many defects that its discussion will take the operator into any 
one of several subjections as they are classed herein. 

Lagophthalmos due to an acute paralysis of the se\ enth cranial nerve, 
and one in which the prognosis is good, can be corrected by a temporary 
tarsorrhaphy. Even a dressing of adhesive straps will protect temporarily 
an endangered cornea. With the incurable forms of facial pnmly sis the 
method o! attack must be different. Even the l>est of results obtained fol- 
lowing an anastomosis of the facial nerve to the hypoglossal nene often 
fails to correct a distressing and dangerous lagophthalmos. Fuchs’ tarsor- 
rhaphy in these cases will occasionally improve the condition a sufficient 
amount. The relaxation ectropion of the lower lid accompanying it, if 
present to a degree demanding correction, can be corrected by a wedge 
resection ectropion operation. An adherent marginal tarsorrhaphy can be 
done similar to the intermarginal adhesions formed by Wheeler in his 
Ollier-Thiersch graft correction of ectropion. Two adhesions will be 
sufficient, one 4 mm. from the inner eanthus and the other o mm. from the 
outer eanthus. Two short incisions are made in the opposite lid margins 
nnd a small bit of marginal tissue removed. These raw surfaces are then 
sutured one to the other with silk mattress sutures tied over small rubber 
plates. These adhesions may be allowed to remain indefinitely The 
author has had 3 cases in which they have been present for from two to 
four years, though they are, however, somewhat conspicuous. 

Wheeler's and Elschnig’s tarsorrhaphies, see pp. 315-310, can be utilized 
for the least severe of these cases. Axenfeld has a very satisfactory suture 
which acts in the nature of an artificial orbicularis.' Figure 263, A and B, 
is a case of lagophthalmos before and after the implantation of this suture. 

It is a high degree unilateral exophthalmos with t ery early corneal involve- 
ment. The second photograph was taken shortly after the implantation 
of the suture. It has been universally successful for the author in each 
case wherein it was used, with the exception of one case of malignant 
exophthalmos following thyroid operation where, in spite of e\ ery surgical 
procedure done, the cornea sloughed and the eyeball was lost. A No. 1 
white braided silk suture is carefully sterilized by boiling and then impreg- 
nated with sterile bone wax- A Xo. G, half-curved eye needle is threaded 

‘ Axenfeld: Augenhedkunde, Handbuch der anrtbehen Erfahnivzrn un Wcllkriwre, 5, 
407, 1914-1918, Jphann A. Barth, Leipzig, 1922, 
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at one end, and at the other end a three-quarter, curved, short, stout 
needle, not larger than a No. 4, is threaded. The e\ el ids are carefully 
scrubbed with soap and water, painted with tincture of iodine or with a 3 


Fig 



2b3 — A nod B, exophthalmos before and immediately after the Axon fold suture. 



Fig 2&t. — A and B, technique of Axcnfeld'e lagophthalmos suture. 
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per cent aqueous solution of picric acid. The following incisions are then 
made: F igurc 204, A and U. A short incision over the internal canthal lig- 
ament parallel to the line of the ligament fibers and for a length of 4 mm.; 
three similar incision lines are nude m the upper and the lower lids, 
one in the central portion of the lids and the other two equidistant from 
this to the internal canthal angle and the external canthal angle; these are 
cut each about 4 nun. from the line of lashes. An eighth shin incision is 
made at the external canthal angle, parallel to the line of the palpebral 
fissure slightly more than 3 mm. from the angle. Another is made on the 
same line of the angle hut slight!\ more than 1 cm from it. Two others 
arc made midway between these last two, one 15 mm nbo\e a line connect- 
ing them and the other an equal distance below this line. The most lateral 
of the incisions should descend to the periosteum, the others, with the 
exception of the first one, need only go through the skin and into the 
muscle fibers. The .suture is now taken and the short stout needle passed 
through the internal canthal ligament This needle is immediately removed 
and the suture retlircaded with a needle similar to that on its opposite end. 
The two ends of the sutures are then threaded through the lid as follows: 
The upper of the two passed into the incision o\ er the canthal angles is 
carried under the skin, at the level of the orbicularis fibers, out at b. It is 
immediately reintroduced into the same incision, again passing under the 
skin at a similar level to emerge at c. It is again reintroduced to emerge at 
the lower of the two incisions midway between e and g After emergence 
there, it is reintroduced at / to emerge finally at g, where the needle is 
removed. The opposite end of the suture is handled the same way in the 
lower lid. Both ends thus cross at e and are together at g. The needle on 
this end is not remo\cd as yet Traction is applied to both ends of the 
suture until all of the loops are drawn into the incision lines and the pal- 
pebral fissure is closed to the width desired. The needle still remaining is 
now removed and replaced with that one which was used for passing the 
suture originally through the inner canthal angle. A secure bite with this is 
taken in the periosteum, through incision g, and the two ends are tied with 
a square knot. Care should be taken that the suture does not relax after 
the desired width of the palpebral fissure lias been obtained, and before the 
knot is tied down. The ends are cut short and all of the incision lines 
closed with fine dermol sutures; a, e, and g will probably need two skin 
sutures because each of these incisions was made slightly larger than the 
other',. The case is to be dressed with a ptosis dressing for forty-eight 
hours, this changed at that time and redressed again similarly far two 
more days. The dermol skin sutures can be removed at that time, the eye 
irrigated se\ eral times a day with boric acid solution or normal saline, and 
the dressing omitted. 

If suppuration should occur in any of these tiny incision lines, it is rather 
likely that the infection will spread along the lids and it will be necessary 
to remove the suture. This complication has occurred to the writer. Rigid 
asepsis is necessary to assure the operator against the development of this 
secondary infection and nullification of the procedure. It seems that if 
infection should develop and the suture need removal that it might be 
reintroduced later. 

Goldstein's operation 1 for non-cicatricial lagophthalmos attacks the 

1 Arch. Ophth., 11, 3S9, March, 1934. 
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condition upon the same anatomical grounds as used for correcting para- 
lytic ptosis. In the presentation of his operation, the recession of the levator 
muscle for lagophthalmos, Goldstein calls attention to the various pro- 
cedures at our command. He again quotes XafTziger and Jones’ relative to 
orbital decompression. Those who have utilized this procedure are uni- 
versal in emphasizing their (XafTziger and Jones) original recommendation. 
Their operation is not advised for persistent stationary exophthalmos. The 
indications for orbital decompression are: progressive exophthalmos, 
limitation of ocular mo\ement; changes in the optic nerve; and impending 
comeal damage with the resulting loss of vision. Jaboulav, in 1S96* and 
later Maj o, 7 did superior and middle cervical sympathetic ganglionectomy. 
Mayo at the same time ligated the superior thyroid vessels. A Kroenlein 
osteoplastic resection of the outer wall of the orbit has also Ix-en done with 
equally good results. These procedures just quoted are for the serious 
progressive cases. Goldstein feels that his operation is ideal for the station- 
ary cases. The clinical results he reported certainly bear this out. Figure 
265, *4, II and J, are the illustrations of a case sent by Dr. Goldstein. 
Figure 205, .4, *4 to G y are the steps in his technique. It follows herewith, 
according to the originator. 

Under local anesthesia (procain hydrochloride, 2 per cent, without epinephrine) 
the upper lid is everted and an Erhard t clamp applied with solid blade above. An 
incision, extending the entire length of the lid, is made through the conjunctiva only 
at the upper border of the cartilage. The upper flap of conjunctiva is freed upward 
from the underlying levator muscle for a distance of 10 mm. An incision is now 
made 1 mm below the upper edge of the cartilage, through the conjunctiva and 
cartilage to the fascia separating the levator from the orbicularis muscle. The cut 
edge of cartilage to which the levator muscle is attached is grasped and dissected 
from the fascia upward, for a distance of 10 mm. The levator being isolated, three 
double armed Xo. 5 silk sutures on a fairly cun ed needle { of an inch long, are passed 
through the levator. The suture is passed from within out, behind the strip of 
cartilage (which is later cut off), and brought out on the skin side immediately 
below the brow Three such sutures are passed and tied over ‘'pigs.” The cut 
conjunctiva is closed by a running stitch. The eye is dressed in two days, and if the 
cornea is intact the dressing is left off. The eye is then covered with a Gifford patch 
made of cellophane. The skin sutures are removed in four days, and the con- 
junctival sutures in one week. If the cornea has been the seat of an ulcer, the 
removal of the dressing should be postponed for a week. The operation may be 
similarly performed from the surface of the skin. By this method, the incision is 
made through the skin the entire length of the lid, at the upper edge of the cartilace, 
the globe being protected by a Jaeger horn plate. By blunt dissection, the orbicu- 
laris muscle is separated the entire length of the lids, exposing the levator muscle. 
A lacrimal probe is passed beneath the levator muscle, care being taken not to 
puncture the conjunctiva. The levator muscle is cut from its attachment and freed 
upward for a distance of 10 nun. Three double armed Xo. 5 silk twisted sutures are 
passed nasally, mesially and temporally, and are tied on the skin side just beneath 
the brow. The skin is dosed by interrupted sutures. The eye is dressed in two 
days, and the sutures removed in five days. 

' Surgical Treatment of Progressive Exophthalmos Following Thyroidectomy. Jour. Am. 
Med. Assn., 99. 6*5. August. 1932. 

* Bull. Acad- de tnM , Pans, 33. 139, 1S97. 

» The Surgical Treatment of Exophthalmos, Jour. Am. Med. Assn, 63. 1147. October. 1914. 


Legwd fob Tic- 265 A isd B 

pie. 265 —A. Beresaon of the levator. (Goldstein, personal communication 1 B. Cni- 
latersl lagophthalmos on right with correction following recession of the levator paipebrw 
superions. 




341 SURGICAL COXD1TIOXS OF THE LIDS 

Figure 265, B is a case of lagophthalmos before and after the Goldstein 
operatiou wherein the unilateral lagophthalmos followed several months, 
after uneventful bilateral corneo-sclera] trephining for glaucoma. The 
left eye failed to develop the condition. Xeurologicallv the patient had a 
frank right-sided cerebral sympathetic irritation. Careful examination 
failed to show any cause for the condition. The surgical correction was 
quite satisfactory, and there has been no return of the lagophthalmos; 
also no recession of the slight right-sided exophthalmos. Xo thyrotoxicosis 
is present. 

The correction of lagophthalmos from facial paralysis by strips of fascia 
or by means of buried white silk sutures is to be considered as well. Blair 
first recommended the use of fascia lata. Wiener utilizes these strips of 
fascia similar to the lower end of the Axenfeld suture; quite similar to 
VerhoefFs suture for ectropion. The writer has used the buried silk sutures 
with full satisfaction An incision is to be made through the skin along 
the ridge of the zygoma down to the periosteum. Three further incisions 
are then made: one at the external canthal angle, one halfway between 
this canthal angle and the angle of the mouth, and the third at the angle 
of the mouth. Each of these incisions needs to be about 1 cm. in length. 
Three silk sutures (stout Xo. 3 boiled white braided) or three strips of 
fascia lata, are then threaded upon long, straight, subcutaneous needles, 
and these passed from the first incision over the zygoma beneath the skin, 
rather deeply downward in a converging manner— one to each of the group 
of three later incisions. Here each suture is made to take a firm and secure 
bite in the muscle and subcutaneous tissues there. At the external cantbus 
it is quite permissible to section the external canthal ligament, if desirable, 
to obtain even greater elevation. The suture is then returned, subcutane- 
ously. to the original incision and there anchored, with equal security, to 
the periosteum of the z\ goma after sufficient tension has been placed upon 
each suture for a satisfactory maximum correction. Figure 271 is an 
illustration of the end-result of such a procedure. The skin incisions are 
then closed with dermol as is usual. Extreme degrees of lagophthalmos 
can be further assisted by any one of the several tarsorrhaphies at our 
command, necessitating only a moderate degree of additional correction. 
In cases of complete etelid paralyses, where peripheral nerve destruction 
is so extensive that recovery is impossible. Hunt 1 uses thin strips of cartilage 
inserted beneath the margins of reconstructed lids. Gillies used this 
method with a fair degree of success. In some cases the attempt was made 
to obtain a spring-like action by shaping the cartilage like a bow. Waldron 
lias used a similar modification of the temporal muscle method by trans- 
planting a very narrow strip of temporal muscle and fascia, completely 
encircling the palpebral fissure through small tunnels made in both eyelids 
close to the tarsal plates. This gives the eye greater protection and com- 
fort by diminishing the vertical diameter of the palpebral fissure and 
markedly improves the appearance of the eye. 

Cicatricial Lagophth a l m os.— The more severe forms and the cicatricial 
form will often need extensive operative correction. Snydaeker’s operation 
for utilizing skin flaps from the neck may be used for the correction of this 
condition. The cervical flap is raised upon a non-tubulated pedicle and its 
correcting apex placed into a dissection formed for it in the upper lid. This 
i Hunt: Plastic Surgery of the Head, Face and X«t, Lea <t Fetsrer. 1926. 
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upper lid dissection allows a lowering of the level of the upper lid a sufficient 
amount to overcome the lagophthalmos. The normal appearance of the 
skin of the upper lid, however, is unlike that of any other portion of the 
body, therefore any graft implantations into the lid are likely to give a 
conspicuous result. This, however, cannot be avoided The author has 
tried free skin grafts from the opposite lid. and while they do improve the 
appearance temporarily, the end-result is unsatisfactory The skin from 
this region is entirely too elastic. Four months after the operation the 
graft had followed the course of the upper lid in its steady upward con- 
traction due to the unopposed pull of the le\ ator palpebne A thin plate of 
cartilage had been tried upon one other case but this curled upon itself, 
from the slight hut steady pull of the le\ator, throwing the lid into a 
definite ectropion. True skin grafts, that is a graft involving the entire 
thickness of the skin, are the most satisfactory. The skin is of sufficient 
thickness to add weight and bulk to the normal weight of the upper lid 
and still not stiffen the lid so that a subsequent ectropion develops, as with 
the attempted use of the cartilage. In one case, a non-cicatricial lagoph- 
thalmos, the case in which the cartilage was used, a tenotomy of the levator 
palpebne superioris was done with good results This procedure, however, 
is not recommended because the condition may terminate in extensive 



Flo. 2CG.— Drawing to outline the technique for correction of cicatricial lagophthalmos in 
case of Figure 267. 


Figure 2G6 illustrates a technique, original with Elschnig, which can be 
utilized for colobomata, or for a more extensive lagophthalmos, m situa- 
tions wherein the eyeball has been lost and one may use epithelium for the 
repair of the posterior surface of the lid. An incision is made through the 
skin surface of the lid above the limits of the defect (contracting cicatnx) 
(see Fig. 267), and the tissues ljing between this incision and the residual 
lid margin so undermined that a flap, hinged at the hd margin, will be 
turned down to fill in this original defect. Such a flap could be a portion of 
a lid, either canthus, or consist of the entire lid still present depending 
upon the degree of lagophthalmos present or the size of the coloboma 
needing correction. The free edges of this flap are sutured into necessary 
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vertical incisions made, with silk mattress sutures, intermarginal suture* 
placed for adequate postoperative immobilization, a glass prosthesis or 
conformer placed into the socket, and the operation completed by a free 
skin graft, from the opposite upper lid, or takeD from behind the ear, of 
proper size and shape and this sutured into position. 

The technique has many modifications possible, and many different 
uses. It can be used, however, only when it is permissible to replace the 
posterior surface of a lid (upper or lower) with epithelium. 



Fig. 2G7. — Cicatricial lasophthalmos. 


Lagophthalmos because of trauma with resulting sear tissue contraction 
is more easily corrected. Here, pedicle flaps earned into a correcting posi- 
tion are quite satisfactory. Roy' presented a case of lagophthalmos due to 
scar tissue contraction, corrected by means of pedicle flaps. The photo- 
graphs of the case are included (Fig. 26$. .4, B and C). In the presentati^ 
of this case the important and the new factor of the operative work 
1 Trwisactions Intern* tion&l Congress of OphthsL, 1922. 
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nut, us he himself stated, the manner in which the flaps were obtained, not 
the rcptm from winch they were obtained, hut the use of certain stay 
sutures. At the time nf the initial operation, m order to achieve an ini- 
mobilization of the cantltu> and thu<> prevent a inter elevation of the 
canthus. through contraction from eon turned postoperative cicatrization, 
catpit sutures were passed from the area of the external canthus, after its 
replacement to a proper level, to the periosteum „f the malar region. The 
operation, as Hoy did it, follows: 



(The ease was a sear tissue contraction lagophthalmos following partial 
scalping through trauma.) The operation, the left side first, vvas done 
under novocain nod adrenalin. A 5 cm. incision was made, ending a little 
helow and 12 mm. externally to the canthus. This downward incision was 
slightly crescentic and crossed the line of the outer third of the deformed 
eyebrow. By the dissection alxmt the outer canthus, it was possible to 
replace the margin of the upper lid to a horizontal level. The dissection 
wound thus uncovered was filled in with a pedicle flap from a cheek, 7.5 cm. 
long and about 15 mm. wide, this being slightly larger than the wound 
defect to he covered. 'Hie new feature of this operation was then carried 
out. In order to immobilize the position of the canthus and at the same 
time prevent later postoperative scar contraction, a suture of catgut was 
passed from the periosteum of the malar region to the region of the dissec- 
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tion wound, and tied. The flap was then moved up from the cheek and 
sutured in place with silk. The incision on the cheek was next undermined 
and closed. The dressing applied exerted pressure from above downward, 
augmenting, as it were, the effects of the periosteal suture in holding the 
canthus in a proper position. The right side was then corrected by the 
same method. Figure 26S, B and C, shows the amount of normal movement 
obtained as well as the slight amount of scar on the cheeks as a result of 
the operation. 

Figure 209 is a case of lagophthalmos with entropion following an auto- 
mobile accident. The patient still has G 9 vision. The pedicle flap used 
for the correction in this case, B, was taken from above the exebrow while 
the eye was still in permanent intennarginal adhesions. A hair line was 
grafted in from the eyebrow on the opposite side and the end-result as 



Fig 269 — Lagophthalmos from extensive Ud tissue Io<s, no ectropion prerfnt. .t, onginsf 
defeat, B. immediately after the pedicle flap; C. several months later. 

seen is quite satisfactory. It seems "that flaps taken from above the fore- 
head leave less permanent scarring than when taken from the skin over 
the cheek. 

A third type of lagophthalmos is occasionally seen. It is a complication 
of disease of the upper palpebral conjunctiva and in certain respects would 
correspond to a symblepharon. Entropion may complicate it to some 
extent. It is also possible for this to dexelop because of conjunctival 
burns. The author has seen it twice. One of them followed a tarsus 
extraction. Fortunately the correction of this is readily accomplished, 
because of the large amount of conjunctixa distributed upon the upper lid 
and the globe. A suitable crescentic incision is made abo\-e the limbus 
rather high up on the eyeball, and all the superior orbital and palpebral 
conjunctix'a is carefully and slowly undermined until the conjunctiva 




LAGOPHTHALMOS, E.Y OPHTUALMOS, EXOPHTHALMOS 349 

near the margin o! the tarsal plate lias been reached. The orbital con- 
junctival incision is then closed with two or three black silk sutures and 
the lids sutured together in n temporary tarsorrhaphy for six days. If 
necessary, it is possible to supplement this operation by two conjunctival 
daps of hiillwir conjunctiva, lifted from Mow the limbus and moved into 
an inrision immediately above the lijnhus A pedicle flap can be utilized 
upon the external surface of the lid at the «utne time, if necessary The 
combination of cicatricial lagophthalmos with entropion must be corrected 
by a mucous membrane graft on the conjunc ti\ul surface ^hen comph- 
aitcd by ectropion a skin /lap from the lower fit! (shortening this, and 
further depressing the ennthus) into the upper lid will almost always be 
ncet">sar> - , as additional correct ion to complete the ease to a maximum 
mrroction. 

Exophthalmos.— Kxoplithabno', surgically , is almost wholly a matter of 
the correction for the relative lagophthalmos which accompanies it. To 
recapitulate briefly, the procedures at our command arc in general four in 
numlter. The first is to Ik* applied to the lids in the form of a modified 
l'uchs* tarsorrhaphy or the use of A tenfold's looped suture. Second, it is a 
consideration of cervical sympathetic resection and ligation of the superior 
thyroid vessels. The third, is some form of orbital decompression either 
hv means of a Kmcnlcin orbitotomy . the orbitotomy of Shugrue-Moran, 
or the tnuisfrontal intracranial decompression of the roof of the orbit; and 
the last is by means of a recession of the levator. All of these have been 
enu red sufficiently (Chapter 11) 



I n. V70 —A, trnumalic cnophthnbnoi with los* «t the orbital floor. B. sketch of cartilage 
graft ainl the portion for the fascia bohteri: C , tlic end re'ult 


Enophthalmos.— Enophthalmos, from a surgical standpoint, is to be 
considered only when it is of a j>ost-traumatic nature. This would include 
those cases of enophthalmos resulting from extensive orbital suppuration 
because of a secondary' infection which has occurred there following pene- 
tration of the orbital space; or an enophthalmos following extensive frac- 
tures of the bony* walls of the orbit. Figure 270 illustrates the surgery for 
enophthalmos in the former of the two conditions: A is the case six months 
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after recovery from a severe suppurative cellulitis and tenonitis, post- 
traumatic. The patient had 6 9 vision in that eye and complained con- 
siderably of diplopia present in all positions except with fixation slightly 
to the right and slightly above the mid-line. B shows the fractured floor 
of the orbit. This was first corrected with a cartilage graft- A large Tenons 
capsule graft was then taken from the thigh, cut into two equal parts, 
rolled up into a tight bolster, and the shape of this bolster maintained by 
two No. 0-0 plain catgut ties. The conjunctiva was incised 1 cm. above 



Fig 271 — Traumatic enopbthalnw corrected -wilt a cartilage graft and pedicle Sap for an 
accompanying ectropion. Buried silk sutures tt^d for the facia! paralysis. 

the limbus and the internal edge of the superior rectus identified. The 
same thing was done over the external rectus and both superior and inferior 
ed^es of the external rectus freed. It was aho done relative to identifying 
the internal edge of the inferior rectus muscle. A large, curved, aneurysm 
needle was threaded with plain Xo. 3-0 catgut suture and then passed with 
concavity downward, behind the eyeball from the internal edge of the 
superior rectus, the handle itself being swung up and inward, until 
the point of the needle appeared behind and below the inferior edge of 
the external rectus. The suture in the eye o! the needle was grasped, the 
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needle unthreaded and withdrawn in a manner opposite to that by which 
it was introduced. A second suture was similarly passed from the medial 
edge of the inferior rectus to the superior edge of the external rectus. A 
rolled bolster of fascia was securely tied to the edge of each of these sutures 
as it emerged from beneath the superior and inferior recti. Traction was 
then applied to the end of the suture as it lay respectively either below or 
above the edges of the external rectus At the same time the bolster was 
grasped with a smooth tissue forceps and coaxed gently behind the eyeball 
into the muscle cone. As soon as the bolster seemed to be in proper posi- 
tion the catgut suture was cut free as far bach as one could reach, with 
Stevens’ scissors, and the conjunctiva closed with black silk sutures (C of 
Fig. 270). Both eyes were dressed and kept covered for six days The 
end-result was fairly satisfactory. The patient’s e\ e was brought forward 
in the orbit an appreciable amount, as one can see from C, further field of 
binocular single vision moved toward the mid-line, and lay exactly in the 
raid-line and at 33 cm. was 10 degrees in cross surface. Ocular motility 
before the operation was practically nil. After the operation she had a 
few degrees of internal and external rotation. A year later the case was 
seen, and her field of binocular single vision had improved, at 33 cm., to 
almost 15 degrees upon the tangent screen 
Figure 271 is a case of enophthalmos with extensive soft tissue defects 
resulting from an automobile accident. In this instance so much of the 
floor of the orbit had been lost that the maxillary sinus and the bony orbit 
were one cavity. The roentgen-ray shows the silver wire sutures used to 
anchor the large cartilage graft necessary in this case for the correction of 
the enophthalmos and the restoration of the floor of the orbit. The sub- 
sequent plastic surgery necessary was that of correcting the obliquity of 
the palpebral fissure. After the resection of the scar tissue, because of the 
ectropion, a pedicle flap was mo\ed from the forehead into the lower lid. 
The relaxation of the face from an accompanying facial paraljsis was 
improved by two buried white silk sutures as illustrated in the mid-line 
picture, lower row, of Figure 271 . The end-result justified the surgery. 



CHAPTER XI 

SURGICAL CONDITIONS OF THE LIDS-Coxtixued 

The Lid Surgery of Trachoma. Tarsus Resections. 
Blepharoptosis 

THE LID SURGERY OF TRACHOMA 

The conjunctiva! surgery of trachoma and discussion as to relevant 
chemotherapy will be considered later under the section on Surgery of 
the Conjunctiva. Also, at that time will appear a brief discussion as to 
the sulfa drugs in trachoma. Here it is relevant to consider trachoma 
only as it applies to a tarsus resection, for in the final analysis, trachoma 
is the greatest single indication for this procedure. Various operations 
have been presented: Arlt, Blaskovics, Gillet de Grandemont, the Heisrath 
resection and Kuhnt’s modification of it, 3nd van Milligan's technique for 
this surgery. 

Tarsus resection is definitely indicated under certain circumstances. The 
development of pannus ceases and in many instances it disappears. The 
ptosis is corrected and the defects of the lid margin due to the deformed 
tarsal plate are cured at the same time. It is indicated always in those 
eases of trachoma which fail to respond to any other treatment. It is 
contraindicated if there is any limitation of conjunctiva in the superior 
cul-de-sac. Tarsus resection, simple or combined with the cul-de-sac 
resection, occasionally is indicated for the lower lid as well. Kuhnt. 5 who 
has performed more than 5000 tarsus resections, states that: combined 
extraction cures from 50 to GO per cent of the cases; that secondary corneal 
disease is cither prevented or quickly cured; and third, the mechanical 
ptosis is corrected and recurrences are less frequent. 

The author has found that a simple tarsus resection can be done with 
satisfaction even in the presence of limitation of conjunctiva in the superior 
cul-de-sac by a careful conservation of the conjunctiva which lies in the 
fornix. With Beard's technique the operator makes an incision through 
the whole length of the tarsus 2.5 mm. from the free border of the lid, being 
careful not to injure the fascia underlying the orbicularis. The conjunctiva 
is then dissected from the tarsal plate with a sharp, slightly curved scissors, 
leaving the plate exposed. The plate itself is then separated from the pre- 
tarsal connective tissue up to the convex border of the plate by means of 
blunt-pointed scissors. Lastly, the plate is detached from the levator 
tendon. A few black silk sutures are sufficient. If ptosis is present it will 
become accentuated as the result of a simple tarsus resection. 

The author has used Wheeler’s and Barrada’s technique for the com- 
bined resection (tissue and cul-de-sac) to the exclusion of all others. These 
two are given in detail herewith. Wheeler’s operation will correct the 
accompanying trichiasis and ptosis as well as remove entirely the tracho- 
matous tissue. The illustrations. Figure 272, are from Wheeler's original 
ones, 1 and are almost sufficient as an explanation of the operation. The 

' Beard. Opbth. Surs . 2d ed-. Philadelphia. P. Bh&astoa’s Son & Co- p 376 

« Loaned with description of his technique to the author for publication ux Newer Methods 
of Ophthalmic Plastic Surgery, P. Bbkistoo's Son £ Co.. 1923. 

(352) 
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technique 'of Wheeler is as follows: The instruments necessary are Ehr- 
hardt lid forceps, mouse-tooth forceps, scalpel, fine-curved scissors, 
needle-holder, and three double-armed silk sutures. In place of the 
Ehrhardt forceps the operation may be performed less conveniently by 
using a horn or rubl>er plate and Station forceps. Novocain and adrenalin 
are injected into the tissues of the lid. and this is satisfactory except 
nith an irritable eye. It is necessary to inject the solution into the tarsus 
itself as well as into the soft tissues of the lid. This can be accomplished 
by entering the tarsus with a hypodermic needle through the conjunc- 
tival surface as w ell as through the skin If general anesthesia is employ ed, 
adrenalin solution should be injected to control hemorrhage The forceps 
are applied to the upper lid with the plate in contact with the skin, and 
the serrated edge in contact with the conjunctiva about 2 mm from the 
margin, and evert the lid An incision is made through the conjunct^ a 



Fig 272 —Technique ol Wheeler's tarsotomy. 


and tarsus 2 to 3 nun. from the border of the lid throughout the entire 
length of the tarsus The incision should not be carried into the orbicularis 
muscle, for a brisk haemorrhage will result from cutting the arteries that lie 
in this tissue. If the incision is carried through the tarsus and no further, 
very little bleeding will occur throughout the operation. 1 he loose tissue 
between the orbicularis and tarsus is divided, and the tarsus, with its con- 
junctival lining, is cut free at its cur\ed upper margin. If the operation 
is being performed for a ptosis of slight degree, it may be wise to leave a 
strip of the upper part of the tarsal cartilage While the lid is still everted, 
one of the two needles of each double-armed suture is introduced into the 
edge of the conjunctiva and tendon of the levator palpebrte superioris, and 
the needles placet! carefully on a sterile towel on the face. One of these 
sutures should be in the midtile and the other two equidistant from the 
middle and the ends of the wound. The sutures must not become crossed 
23 
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or twisted. ^ TCie lid forceps are removed and the lid allowed to assume its 
normal position. One needle of each suture, Xos. 2, -i and 6, is carried 
through the orbicularis and the skin of the eyelid just above the tarsal rim 
at the edge of the eyelid. The other needles, Xos. 1, .3 and 5, are each 
carried through the entire thickness of the lid, including the conjunctiva 
and the tarsus just away (below) from the cut edge of the tarsal rim. Thb 
will bring the edge of the conjunctiva and the levator tendon to the cm 
edge of the tarsal rim without causing overlapping and without irritation to 
the eyeball from the sutures. These are then tied over a roll of gauze upon 
the skin surface of the lid. A dressing may be kept on from three to six 
days and the sutures removed on the seventh day. In old trachoma case* 
the operation will correct the accompanying ptosis and trichiasis as well as 
remove the trachomatous cul-de-sac. 

Another satisfactory tarsus resection is the combined tarsus resection of 
Barrada. 1 It is based upon the results of 325 operations and, according to 
Barrada, it is indicated in trichiasis and entropion due to a bending deform- 
ity of the tarsal plate; in trachoma which fails to improve under the ush.i1 
forms of treatment; for spastic entropion following cataract operations or 
after purulent conjunctivitis; for trachoma with extensive pannus; and for 
diseased and degenerative conditions as cysts and tumors of the tarsal 
plate. Cocam is injected over the lash-bearing area, this being the seat 
of pain, the lid everted and an incision made at a line between the healthy 
and the unhealthy conjunctiva. A second incision is then made parallel 
to the lid margin, as close to the line of lashes as possible. Barrada is 
particular to remove as much of the tarsal plate as b possible, especially 
at the outer third of the lid, to prevent later drooping or other deformity. 
The internal canthal ligament is then cut with scissors and the tarsal plate 
and conjunctiva removed, the operator being careful to press the points 
of the scissors always against the posterior surface of the tarsal plate to 
prevent damage to underlying tissues. The removal of the tarsal plate in 
this manner prevents ptosis, for injury to the levator, or even its partial 
removal, will result in a postoperative drooping of the lid. This complica- 
tion will not develop if the dissection is properK carried out. The lid i-> 
then released from its eversion and the remaining conjunctiva undermined 
well into the superior fornix. Mattress suture* are then passed from the 
edge of the remaining conjunctiva, one of the needles emerging ju^t behind 
the roots of the lashes, the other as close to the cut edge of the lid as is 
possible, but neither passing through the lid margin itself. Thoe are 
loosely tied to furnish accurate approximation of the conjunctival edges. 
Three or four such sutures are necessary. If the sutures are tied too tightly, 
or even worse, introduced so that the knot lies too far from the edge of tire 
lids, a postoperative entropion will result. In this operation . as in all tarsus 
resections, injury to the palpebral lobe of the lacrimal gland will result 
in a lacrimal fistula. (If this should occur it would need later removal.) 

The fact that ptosis does not follow this operation depends wholly upon 
the normal anatomy of the levator tendon insertion: The tendon is attached 
(a) to the orbicularis palpebrarum fibers by an upper lamella, (6) to the 
posterior surface of the tarsal plate by a middle lamella of the tendon 
aponeurosis, and (c) to the conjunctiva! fornix by a lowermost layer. In 
addition (rf) there are definite terminal horns of this aponeurosis attached 
i Trans. Ophth. Soc. of United Kingdom. 39, 401. JOJO. 
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to the inner and outer eanthal (palpebral) ligaments. During the opera tion 
b, c, and d are severed. As the tendon insertions into the eanthal ligaments, 
under normal conditions, prevent excessive action of the levator, two very 
positive factors remain to prevent ptosis, the integrity of the superior 
lamella and the removal of the check action upon the eanthal ligaments. 

Wheeler’s technique, when applied to the lower lid and combined with 
the author’s sutures, is most satisfactory. The entire plate here need not 
be removed, but sufficient must be resected to correct the entropion and 
thereby remove the real cause of the entropion. At the same time, the 
diseased conjunctiva immediately posterior to the line of lashes can be 
simultaneously resected. The remaining conjunctiva immediately poste- 
rior to the line of excision is elev ated to the limbus and into the tw o eanthal 
angles. The cut edge of this undermined conjunctiva is then brought to 
the marginal line of the tarsus resection by a series of double-armed sutures, 
each end of these sutures being passed from the conjunctival surface toward 
the lid margin, one end exactly to the line of resection, the other end slightlj 
posterior to this. Five or six such sutures are necessary. These are then 
tied and their ends cut short. Three additional stouter sutures are then 
passed from the conjunctival surface toward the lid surface, to emerge 
8 mm. below’ the lid margin. These sutures carry the undermined conjunc- 
tiva down into a cul-de-sac to the greatest distance possible for the conjunc- 
tiva present, and assist further in the correction of the entropion. The 
latter sutures are tied through pearl buttons on the lid surface. 

The treatment of severe vernal conjunctivitis by non-surgicai means is 
oftentimes most unsatisfactory. In many instances neither medicants nor 
radium therapy gives a cure. This is especially so in people who have 
yearly recurrences. The partial excision of the tarsus as just recommended 
for trachoma using Axe nf eld's technique, the technique of the combined 
Kuhnt-Heisrath, of Wheeler's or Barrada’s technique, all give considerable 
improvement and occasionally a complete cure. Actually, however, as 
was pointed out by Shimkin 1 in Spring Catarrh the tarsus of the lid is 
usually quite healthy. The affection involves only the conjunctiva and 
subconjunctival tissue because of the abnormal growth in the conjunctiva 
with its accompanying hyaline degeneration. In view’ of this, it is only 
necessary to carry out a careful excision of the conjunctival and subcon- 
junctival tissues from the surface of the tarsus beginning at the lid border, 
and replace this with the healthy conjunctiva from the superior fornix. 
Shimkin calls his operation “Anterpositio Conjunctive Fornicis,” for the 
conjunctiva of the fornix is drawn forward to the tarsus after it has been 
freed from its morbid coujunctival and subcon junctn al tissue. 

The operation of Shimkin is as follow’s: Threaded needles are inserted in 
the skin of the lid border and brought out along the intermarginal line. One 
suture is made on the margin of the middle and the outer thirds of the lid 
border; and the other suture, on the margin of the middle and the inner 
thirds. These two sutures are very convenient for strong retraction of the 
lid turned upwards on Yaeger’s spatula. These sutures <lo not touch the 
conjunctiva at all, and therefore, all the lid border conjunctiva, affected 
with papillae growth, is clearly seen. These sutures do not hinder the 
removal of the conjunctiva at its very margin which is impossible when 
applying any force to the lid margin. An incision is made 2 ram. below the 

• * Trans Cong. Ophth . 4, 1?, 1937. 
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demarcation line, dividing the affected tarsal conjunctiva from the healthy 
conjunctiva of the fornix. The line of demarcation of the healthy con- 
junctiva of the fornix blanched with adrenalin, stands out clearly, if the lid 
is drawn tightly on Yaeger's spatula. Immediately after the incision, the 
bulbar part of the conjunctiva contracts. The subconjunctival tissue, 
denuded after the incision, is shown in figures as a wide black strip. Im- 
mediately after the incision in the conjunctiva, 3 loop sutures are applied 
on its bulbar part in its superficial lasers, 1 mm. an ay from its border; one 
loop suture in the middle, one on the margin of the middle and outer thirds. 



Pig 273 — The illustration of Shun kin’s technique for oonjunrtn al cul-de-sac resection and 
reformation in semal conjunctivitis (Shimkin, courtesy of Trans Intern. Congress ) 

and one on the margin of the middle and inner thirds. (Fig. 273, A.) There, 
loop sutures should correspond to the middle and to the outer and inner 
thirds of the lid border. The conjunctiva thus separated should be thin and 
not contain any underlying tissue. This separation of the conjunctiva 
should be continued by means of blunt-headed scissors; and should be deep 
enough, so that the conjunctiva may freely cover the denuded tarsus. The 
tarsal conjunctiva affected with papillar growth is removed from the very 
border along all its surface, by means of saw-like movements with a sharp 
scalpel laid flat side down. In Figure 273, B, the everted part of the tarsi! 
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conjuncth a w itli the underly ing tissue is seen. Immediately after remov- 
ing the conjunctiva the normal tarsus is seen with the Meibomian glands 
glimmering clearly through its substance. 

Tsually, all the conjunctiva separates easily from the tarsus, from top 
to bottom, along its surface. The surgeon should take exceptional care 
that no traces of the affected conjuncth a and subconjimctnal tissue are 
left on the border and surface of the tarsus 

If, by separating the conjunctiva from the tarsus, the Meibomian glands 
are not glimmering clearly through its substance, then it ha pathognotMmiie 
sign, that the tarsus is not Iicaltlix and most likely is affected by trachoma 
in different stages not recognized before the operation. In such a case it is 
better to cut out the tarsus and perform a classical Kuhnt-Heisrath com- 
bined tarsus excision. The needles of the 3 loop sutures are inserted 1 mm 
away from the border of the conjunctiva, the width of the loop of each 
stitch on the exterior side of the conjunctiva being 2 mm.; the loops lie 
on the middle of the conjunctiva and on the outer and inner third Kac h 
needle of each loop stitch is pierced into the thickness of the tarsus 1 mm 
away from its edge and is carried slantwise, so as to pass out among the 
eje-hishcs. In ]‘igurc273, C, is clearly seen; (1) the position of the loops 
on the conjunctiva, (2) their exit among tlte eye-lashes. Each needle is to 
pass slantwise in the thickness of the tarsus and hiue compact tissue along 
all its course. 

After inserting all the (i needles, the sutures are tied drawing the health y 
fornix conjunctiva forward on the denuded cartilage. Figure 273, 1), 
clearly demonstrates the result of the operation and position of the trans- 
planted conjunctiva. After the operation, a bandage (binocular) is placed 
on both eyes for 2 days. On the third day the sutures are taken out, and 
again a bandage is applied for another two days. 

CLASSIFICATION AND SUBDIVISION OF PTOSIS 
Congenital Ptosis 

From the standpoint of its correction, congenital ptosis still continues as 
the stepchild of ophthalmology. Not so long ago, it shared this peculiar 
distinction with strabismus. In recent years, however, physicians seem 
less certain that children will outgrow a squint. 

In a large percentage of instances congenita} ptosis, evert a hen recognized 
by the parents or physician, is still permitted to continue uncorrected, in 
the hope that nature will work a miracle for the child. Although hard to 
believe it is a fact that in too many instances ptosis is not recognized before 
the child is three years old and even later in life. Not infrequently histories 
obtained from parents prove this to be tme. If diagnosis and treatment 
arc established in the fourth year, the fifth year, or even the sixth year, the 
end results may not be too inaderpiate, but when a sixteen-year-old child 
of a physician reports for the surgical correction of this condition with a 
visual acuity of 5/300— a now practically intractable amblyopia in that 
eye-then one is fully justified in thinking that carelessness is also a factor. 

Congenital ptosis, excluding certain complicated cases (see Figs. 2/4 and 
275) is a result of congenital developmental defects in the levator and 
superior recti muscles and with their innenations. . A rather inconstant 
familial relationship is involved. The cosmetic blemish alone of unilateral 
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or bilateral ptosjs of the upper lid or lids as the result of a simple levator 
muscle nerve impairment should be of itself sufficient to demand correction 
before the child develops amblyopia from impaired vision, awareness of the 
defect, shyness introspection and an inferiority complex. 



Tii. 274 Conpemul T to-is ot upper lid on left. roneecital lscoplirtialnio* «»t up)** 
lid on nglit- 



Fic 275 — Ptosis vitb M eotoboma. 


The not infrequent superior rectus paralysis, unilateral, that is, homo- 
lateral, bilateral, and contralateral, is at least of equal importance in the 
causation of the other complications of ptoris, conditions which are e\en 
more serious than the simple cosmetic defect. These conditions include 
amblvopia, the loss or lack of single binocular vision, curvature of the spine, 
epicantbus, torticollis, and/or spasm of the occipito-frontalis. These are 
conditions which can and frequently do affect the child to a profound 
degree even when mental adjustment or compensation is achieved. Occa- 
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sionally, the child fails to develop necessary mental and physical adjust- 
ments adequately. 

The problem of developing single binocular vision in the infant is so 
definitely one of the development of balancing conditioned reflexes which 
depend upon the absence of pathological sensory and motor obstacles, that 
one is not astonished at the appearance of torticollis, of amblyopia, of 
indocilitv, and of all types of situation and compensation neuroses and even 
psychoses. 

An anaKsis of private and clinic ca«es of blepharoptosis seen o\er the 
past twenty years yields nine subdivisions ns a basis for the follow jngt lassi- 
fication of this condition, with the percentage incidence, as well, for each 
subdivision. 

Clans /.—Unilateral pto-is without sujierior rectus involvement Included are 
7 cases in which there was amblyopia of (i/22 or le=s, 1 ca*-e with torticolh- (The 
torticollis supRiM.s a paralysis of a \erticat acting muscle ) (See Fig 27b ) 

40 j*er cent of all cases 



I'm 276 — Umtntcral ptosis More and after surgery 


Class 2 . — Unilateral ptosis with invohement of the homolateral superior rectus 
these cases included 4 ca«es with amblyopia of 6/22 or less and 2 cases with tortic- 
ollis. (See Fig. 277.) 

21 per cent of all cases. 


CYass S . — Bilateral ptosis without superior rectu s involvement; in one ease there 
was a unilateral amblyopia of less than 6/22. 

7 per cent of all eases. 

Class 4 .— Bilateral ptosis with bilateral superior rectus involvement. In 4 
instances the superior rectus involvement was one-sided only; in - cases there was 
torticollis. (See Ilg. 278.) 

8 per cent of all cases. 


Class 5 .— Unilateral ptosis with weakness of both superior recti; more marked, 
however, in the homolateral eye. Five such cases have been seen ; in 2 there w as 
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torticnUU and some amblyopia One patient maintained fixation usually with the 
eve that had the pto'i'. that i«, the left eye. A secondary denation. ‘right eje, 
%\ith fixation maintained in the left eve because of its better n-ion, wax the can 5 * of 
the diplopia. In another case there was 3n almost complete pto«is and m the third 
marked fibrosis of the homolateral inferior rectus. (See Fig. 279 ) 

2 per cent (plus) of all cases. 

Class. 6— Ptosis with more or less complete third nerve and e\en sixth nerve 
paralyse; 4 of these cases were bilateral ea«e* 7 and o others were umlateial m *» 
of tbe-e cases there was torticollis; in 1 unilateral case, in a young Jadv agid tn > m\ 
years, there was amblyopia with vision of Icns than 1/100 Her degree and t\ pe oi 
squint (divergent) was that of a strabismus fi\us In another unilateral lS'C 
possible inferior and superior rectus paraljses existed. In one unilateral ca-e tht 
internal and the superior rectus were involved; in a second there \\a* ptosis with 
the left internal rectus impaired, and in the third the superior rectus was impaired 
homolaterally with a fibrosis of both inferior recti. Another patient had ptosi- < n 
the left Ud with paralysis of the external rectus (Pee Figs 2S0, 281, and 282 i 
9 jier cent of all cases. 



JFic 2sj.— J vuhp ra«o as that of Future 2^0. two v ears following surgery to left upper h«l and 
left eve um-eles. 


Class 7 — Ptosis with the classical jaw-winking reflex; the Marcus-Gunn syn- 
drome of Ink-direction of developing firth cranial nerre and tracts and oculomotor 
nerve liters. According to Bing and Haymaker (oth ed , St. Louis, G. 1 . 
Comnanv p. 5S9, J931I), "The Marcus-Gunn phenomenon occurs not only in cases 
of congenital pto-is, hut al-o in individuals with acuuired ptosis and m some who arc 
free of ptosis. According to Helfrcich and Berkhard. this phenomenon can he 
explained only on the basis of neuronal intercommunication beta een the nuclei 
of the facial, trigeminal, and oculomotor nerves. Such an intercommunication 
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rvcenUy denied by Lewey, Groff, and Grant. These authors state that 
the MarniMjunn phenomenon is completely abolished by section of the motor 
root of the trigeminal nerve but that with forcible movements of the jaw pcetoper- 
ativcly the associated movements of the eyelid could still be elicited. This sc<>«*st«) 
to them the presence of a proprioceptive reflex arc, the afferent limb of whiciTis the 
sensory portion of the mandibular division of the trigeminal nerve. They assumed 
uiat the efferent part of the arc— that passed to tire eyelids— was via autonomic 
fiber? niur-e pathway was undetermined but thought to be via the ophthalmic 
division of the trigeminal nerve." The author cannot agree with this hypothesis, 
considering the third nerve motor innervation of the levator, and judgam from 
the many other not uncommon cranial nerve, pathological, intermingled syndrome? 
*een, congenital as well as acquired Nevertheless, the question is answered as 
unsatisfactorily In postulating the presence of brain stem intemuclear communica- 
tion'. as sugge-ted by Uelfreich and Berhliard. 



Fig. 2s’ — Congenital ptoM- with ronrenitsl rarat.v**' of lb* sontraliipral intrmal 
rectos mu-wt< 


Tire observations of Lewey, Grant and Groff can be answered upon the basis of 
Cannon's law of denervation This states (Wabh) "that postganglionic and to a 
lesser degree preganglionic section of a nerve results in increa.-ed sensitivity of the 
mnnervated structure to the chemical mediator, whether or not that substance is 
sympathin or acetylcholine The sensitivity persists providing that regeneration 
does not occur and that the innervated structure does not become atrophic.” 
Hence it seems rather unnecessary to assume a proprioceptive reflex arc, with its 
efferent portion still intact, as the reason for the condition. Their observation is 
possibly correct. This same thing, however, was seen in a feeble-minded individual 
who became emotionally upset when chided (strong elevation of both lids), and 
Walsh saw it m a patient in whom the bd became elevated invariably whenever 
he lost temper or became interested in an attractive member of the opposite sex. 
One wonders why this syndrome cannot be caused by the congenital misdirection 
of developing peripheral nerve fibers, the faulty distribution occurring in the 
posterior longitudinal bundle, without brain stem neuronal intemudear communi- 
cations. Certainly th?a seems plausible when one considers the many vagaries of 
the pseudo-Graefe syndrome; as the ultimate termination of fibers destined for the 
inferior oblique appearing in the sphincter pupilhe; and perhaps the results which 
can be obtained by surgical anastomoses of facial nerve, hypoglossal nerve, and 
spinal accessory nerve. (See Fig. 142.) 

3 per cent of all cases. 


Class S— Ptosis with the Duane retraction syndrome- Both instances were 
undiaenored until the tenth year of life; at least, they hot wt son by a physician. 
In s case not included hereto there seas ptosis only on n?ht lateral relation in an 
ere the left, tchich also had a eonceaita] rirth nerre paralysis- It is not a case of 
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retraction syndrome (though with some enophthalmos) nor a strabismus 
(sec Fig. 140.) 

2 per cent of all cases. 

Class 0 .— Ptosis with neurofibromatosis. In 14 cases of orbital plexiform neuro- 
fibromatosis, ptosis was present in 10 instances to a marked degree due to the 
neoplastic infiltration and to destruction of, or interference vnth the le\atm 

(See Fig. 283.) 

10 per cent of all cases. (This incidence is high— but these cates are not usual 1\ 
nor primarily included in a discussion of congenital ptosis.) 



y ,, , . 



Flo 2S3. — Ptosii mth neurofibroma tosi; 


In an analysis of these cases, as to incidence, it is proper to omit those of 
neurofibromatosis, for they are not related in incidence, nor in cause. This 
done, it is seen that in a very few less than ICO cases operated for congenital 
ptosis, the follow ing significant and interesting factors appear. Approxi- 
mately 75 per cent are unilateral and 30 per cent are bilateral Of the uni- 
lateral cases, approximately 25 per cent were complicated; that is, other 
factors of clinical significance were involved besides the cosmetic blemish of 
the drooping lids. In almost all of the cases of bilateral ptosis, there were 
exaggerated epicanthal folds, especially in the younger patients, and in 
addition to this, 37 per cent were complicated by factors other than the 
epicanthus and the bilateral drooping of the lids. Epicanthus, alone, is a 
condition which should not be treated surgically until the patient has 
reached adult facial growth, for many of these instances correct themselves 
spontaneously when and as that growth is reached. Instances may arise, 
however, in w'hich the degree of epicanthus is so severe that some corrective 
surgery is indicated before that time. Some of these e\ es have vary ing 
degrees of trichiasis. This must be corrected at an early date. 

Some other congenital defects are to be noted, such as external canthal 
defects, anh\ loblep baron, epiblepharon, primary epicanthus of high degree, 
.lid colobomata, and others, which may ha\e an accompanying ptosis 
In these cases, however, this is only secondary to the plastic delect, and 
usually not of neuromuscular origin. . . , . 

In studying these arbitrary anatomical subdivisions of congenital ptosis, 
one must agree that several of the classes overlap. Even though Classes 
5 and C are not too dissimilar, and although together they represent approx- 
imately 10 per cent of all ea*es. they still are sufficiently unlike to he toted 
as has been done. 
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Because of these several clo^e approximations the classification alreadv 
made can he simplified to some extent for the final anatomical subdivision, 
as follows: The surgery indicated in the various cases is, however, an im- 
portant factor in favoring the more extended and earlier clarification. 

Hass 1. Xo chance; 40 per cent of all cases. 

Class 2. To include Class 5 of the former division; 23 per cent of all 
cases. 

Class 3. Xo change; 7 per cent of all cases. 

Class 4 To include Class. 0 of the former division; 17 per cent of all 
cases. 

Class j. Jaw- winking cases. 

Class 0. Iletrnction-syndrome cases. 

Class 7- Xeurofibromatoris and all such congenital plastic defects as 
those aforementioned. If these are included as such, how- 
ever, it "ill change to a marked degree the percentage inci- 
dence of the true ptosis cases as mentioned herein. 

BLEPHAROPTOSIS 

Blepharoptosis, more commonly spoken of as ptosis, is - the inability 
to raise the upper lid due to paralysis or paresis of the levator palpebne 
superioris muscle. It may be either congenital, following trauma, after 
inflammatory conditions of the orbit, or a part of a partial or a complete 
external ophthalmoplegia. The paralysis need not be complete— simply 
present to such a degree that the weakened mu«cle is unable to raise rhe lid 
against the resistance of the orbicularis oculi muscle, plus the weight of the 
lid itself. Cicatrices in the upper lid simulate a ptosis frequently, but as 
long as the levator palpebne superioris is not paralyzed, the correction of 
these conditions is simply a matter of scar tissue resection and suture, 
permitting the !e\ator again to function as it should. 

As Beard' stated, in abstract, all who have had much experience in this 
branch of ophthalmic surgery will agree that the results of pto«is opera- 
tions, taken all in all. are far from brilliant. It is only with precis appre- 
ciation of the peculiarities of the individual case that one may hope to 
succeed in this delicate and special surgery of the lid (Tenon). A correct 
diagnosis as to the character of the ptosis and a nice estimate as to its 
degree are requirements for satisfactory outcome. The high degrees of con- 
genital ptosis, with inert superior rectus are the most difficult with which 
to contend. It is in these that, according to Beard’s observation, the great- 
est good is to be looked for from those surgical measures that do not rely for 
their success upon a simple feature or principle, but upon a well considered 
union of two or more. In this manner one is not obliged to so exaggerate a 
particular step as to risk, for example the production of unsightly and harm- 
ful lagophthalmos, but is enabled to obtain a maximum effect with a 
minimum disturbance of any one of the several parts involved. For the 
milder forms of partial ptosis and in well selected cases all the measures 
to be described readily give satisfactory results in good hands. 

Referring to the anatomy of the lid, for ptosis, we must consider three 
muscles of importance: (i) the levator, (2) the superior rectus, (3) the 
occipito-frontalis. The levator has been fully discussed, page 334. The 

i Beard. Ophthalmic Surgery, 2d ed , P. Blahi-lotT* Son A Co , 1914. 
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superior rectus is histologically and embnologicallv in dose association 
with the levator (Figs. 2$4 and 2S5) and the occipital frontalis is truly an 
accessory muscle of lid elevation, and as such is to be frequently utilized. 

Ptosis must be divided into two types of cases, those without and those 
with a surgical relationship. Most of the cases requiring operation are 
congenital. These are the most classical of cases with a surgical relation- 
ship. A progressive and recent isolated paralysis of the levator mu-de 
alone, however, is to be corrected surgically only when all other means of 
treatment have failed. This type of ptosis lies in the borderland between 
surgical and nou-surgical indications. One would not consider the surgical 
correction of a ptosis resulting from an intracranial neoplaan until every- 
thing possible for the neoplasm had been done and the case b in the condi- 
tion of a more or less permanent cure. The same thing applies to a com- 
plete external ophthalmoplegia, unilateral or bilateral. In such instances 
diplopia would result and the cornea probably will belo<t from consequent 
exposure and drying. The ptosis of myasthenia gravis is probably the best 
example of an absolute contraindication to surgery. In this the degree of 
ptosis is always changing. Cases are present where there is no prosit 
Other intervals will occur when the ptosis is practically complete. In 
spite of this, and perhaps because of it, surgery is contraindicated. 

The Jaw-winking Reflex. The Pseudo-Graefe Phenomenon. 

(The Misdirection of Regenerating Third Nerve Fibers. 

The Marcus -Gunn Syndrome) 

These two major conditions (see jaw-winking reflex) are surgically- treated 
quite similarly. The first of the two is a congenital situation involving 
de\ elopraental misdirection. The second of the two b a post-traumatic 
affair wherein, during the process of recovery, misdirection of regenerating 
third nerve fibers occurs. Figure 142 is such an illustration. 

In these conditions the outstanding ophthalmological problem is the 
\ariability in the ptosis. At times it b present to a marked am! disabling 
degree. At other times and under certain circumstances not only is the 
ptosb not present, but there may actually be a lagophthalmos present. 
They are to be converted into a completely paralytic form of ptnris by the 
wide resection of the levator. The Udb everted upon itself , the conjunctiva 
incised along the upper margin of the tarsal plate, the levator fibers isolated 
and then sectioned not only from the tarsal plate and from the pre tarsal 
space but also from the superior conjunctival cul-de-sac. In addition one 
must be careful to section down toward each canthal angle and toward each 
canthal ligament so that the lateral horns of the levator are cut as well. 
The conjunctiva is then closed and a proper period of recovery allowed to 
intervene. The cases are thus transferred into a completely paralytic form 
of ptosis. The second stage in this surgery is some type of orbicularis pro- 
cedure, preferably the Reese, or through the use of a fascia sling to the 
orbicularis. 

Inoperable ptosb can be improved decidedly by the use of crutch glasses. 
The procedure b one of simple mechanical support. Figure 2SGa, J and B, 
shows a case of complete bilateral external ophthalmoplegia where opera- 
tion was quite out of the question because of danger to the cornea through 
subsequent exposure; A is the case without her glasses, B with her cnitrfi 
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glasses in place (tins patient hns worn these for over ten \ ears at the present 
time Without any corneal damage whatsoever), these crutch glasses which 
are worn by the patient have elevating loops attached to the upper rim of 



J'u, -''Iw — Crutch fhv.p* for rowplefe crlcrun) ophthalmoplegia (Am Jour Ophth , 
xo! 15 No 7. July. 191J ) 

the spectacles, of such «i si/e, shape, height, and posterior concavity that 
the lid is elewited with the loop as the glasses are placed upon the face. The 
loops are made of silicr wire and that portion in contact with the lid is 



Tio 2506.'— Crutch glasses Note flat temple spring hinges and flat spring crutch 


covered with zylonite tubing. The mechanical manufacture of it can he 
done by any capable optician. Dodge 1 presented an improved lid crutch 
1 Arch. Ophth , 14. 989. December. 1935 
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which he claims is quite applicable to selected cases of paralytic and spastic 
cases. The crutch is inconspicuous and should be readily worn. A sub- 
stantial gold filled frame with a pad bridge is fitted to the patient. A pair 
of box studs is soldered to the frame at the point where the leverage is most 
suitable. This point varies with each patient. As Dodge states’. 

The contour of the superior orbital ridge and the no^e as well as the position of the 
eye in the socket enters in the location of there studs. A piece of piano wire suf- 
ficient for the weight of the ptored lid is ured This is bent with a curvature that 
will fit into the fold of the upper lid The wire is then bent to give greater freedom 
for adjustment 3nd earned to and looped around the screw of the stud. 



Dodge covers that portion of the wire which is in contact with the shin 
of the upper lid with Z } Ionite or enamel. A vertical hinge joint, with an 
overlying leaf spring, on the temple near its junction with the frame, ghes 
added comfort to the patient. 

If these glasses are made with a tempered fiat spring-hinge where lx>th 
crutch and temple join the frame, the patient will have considerable relief 
and greater ease of normal blinking. Figure 2S(d> illustrate* this type of flat 
spring hinge and Figure 2S7, a patient wearing them. This is a' case of 
complete external ophthalmoplegia. 

Operative Ptosis.— There are four general procedures at our command: 
shortening of the evelid itself; advancement alone, or advancement with 
resection of the levator; replacement of the levator by the occipitofrontalis; 

and. the utilization of the superior recttis. . . 

The first of these is usually quite unsatisfactory. Some correction i> 
obtained from a tareectomy hut only in 'cry moderate degreesof pto-». 
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and in the final analysis this actually is a levator advancement. Simple 
skin, resections are futile for, if sufficient skin is excised to correct the 
ptosis, lagophthalmos and ectropion will develop. The three remaining 
procedures are to be seriously considered, but each t\pe of operation is 
best applicable to certain definite cases No one of the three lends itself 
to all of the cases which appear for correction. Further, unilateral ptosis 
must be handled differently from bilateral ptosis. The ptosis of infants, 
whether bilateral or unilateral, must be treated quite different!.! than that 
of adults. or even that of older children. Cases of ptosis n ith some levator 
action still present should be operated b\ some method which utilizes this 
to its fullest extent. 

The number of operative procedures which have been presented are 
innumerable. Some of them are delightfully simple and usually of no 
great value, and others are rather complicated and do not offer unusually 
good results to compensate for the difficulties present in the technique 
outlined. 

The ptosis of infants must be corrected, especial!,! if bilateral, as soon 
as the infant begins to walk. The child will throw his head bac-k and 
develop thereby a faulty posture due to hyperextension of the head, neck, 
and spine, which is quite distressing to see. Crutch glasses may be used 
here as a stop-gap. The author has done this with full satisfaction, in this 
way being able to postpone the ptosis operation until the fourth or fifth 
>ear of the infant’s life. Unilateral ptosis cannot be operated by the 
utilization of the superior rectus muscle. The Motais-Parmaud procedures 
for this are founded on sound physiological and scientific bases. If the 
operation is successful for the correction of ptosis, however, a unilateral 
hypophoria is almost certain to develop. The absence of such hypophoria 
probably means an unsuccessful ptosis operation. Further, there are other 
factors connected with the Motais operation which must be considered. 
Success in its application depends upon the normal integrity of the superior 
rectus. A large number of cases of congenital ptosis are accompanied by 
an insufficiency or even paresis of this muscle. Hence, a careful study of 
the ocular rotations upward must be made before the operation. Terrien 
recommends perimetric investigation and measurement of the degree of 
ptosis in every case under consideration. The patient’s head is placed on the 
chin rest of a standard perimeter, with the head fixed so it cannot be tilted 
backward. The lid is then lifted with the finger tip, and the eye follows a 
luminous point carried along the arc of the perimeter to measure the number 
of degrees of upward rotation possible from fixation The observer should 
be immediately behind the point of light as it moi es along the arc of the 
perimeter (the light from an electric ophthalmoscope with a condenser over 
the globe is ideal for this), at the same time keeping the reflection of this 
light in the center of the pupil of the patient. Maximum upward elevation 
has been reached as soon as the light moves out of the pupillary center. 
According to Peter, 35 to 40 degrees of upward rotation is normal. The 
lid is then released and the patient again follows the light upward. This 
time, however, the reflection of the point of light is kep.t upon the edge of 
the lid. The total nmount of lid elevation is thus ascertained. It is evident 
that the amount of upward rotation of the eyeball in degrees must.be 
appreciably greater than the amount of lid elevation in degrees. During 
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this determination the patient must not be permitted to lift the lid by 
using his occipito-frontalis muscle. 

The original Motais procedure calls for the dissection of a central tongue 
of muscle tissue from the superior rectus, this to be transplanted into the 
upper lid for a twofold purpose: (I) to hold the upper lid open, and (2) to 
permit further elevation of the upper lid as the eyeball is rotated upward. 
It is absurd for one to think that this tarsus-superior rectus adhesion func- 
tions as a strip of muscle. It can only act as a cicatricial adhesion of the 
tarsus to the superior rectus. If this is believed and considered seriously, 
then the rationale for some of the more recent modifications of the ptosis 
operation, as Kirby’s and Shoemaker's modifications, is logical. The deep- 
ening of the orbito-palpebral fold which occurs with the Motais operation 
is quite satisfactory. The eye is rather prone to remain open, however, 
following the Motais during sleep, doing so with this operation more than 
with any of the other operations. The reason for it is plain. The upward 
rotation of the eyeball, which is physiologically present in sleep, must also 
elevate the adherent lid. Winking, further, may be rather difficult follow- 
ing this operation. The eyeball ordinarily remains fixed during the process. 
The attachment of the upper lid to the superior rectus now limits this in 
that the movement of the Upper lid is quite dependent upon the movement 
of the superior rectus. 

Surgery applied to the levator isjdeal. Two conditions, however, qualify 
the permissibility of surgery to the levator. Cicatrices, cicatricial con- 
tractions, and stab wounds and lacerations which lia\ e already sectioned 
the levator are contraindications. There should be some levator action 
present to obtain ideal results. The futility of surgery upon the levator 
as “an all around procedure” lies in the fact that in a great number of cases 
the muscle is either absolutely inert or so insignificant in its power that 
satisfactory correction may not occur. Lindner, 1 in bis discussion of the 
i Blaskovics operation for ptosis, felt that even in compleie paralysis of the 
Uevator, the shortening of this muscle plus.the tarsectqmy gives results 
Which are adequate for the greatest number of cases- Considering our 
classification in such instances, this must necessarily be a combination of 
two of the basic principles mentioned: (I) a shortening of the lid itself, and 
(2) surgery upon the levator. 

Surgery which utilizes the occipito-frontalis has no effect on the levator 
palpebne superioris. As Beard states: 1 

The frontalis owes its povierof lifting the eyebrow to the fact that it' attachment is 
essential to the skin; hence, procedures that call for deep or extensive incisions and 
other traumatisms in the superior ciliary region, must result in scars that inevitably 
limit the natural movement of the parts. 

The utilization of the occipito-frontalis, when properly used and with 
the proper indications, is a very nice procedure. For unilateral ptosis, 
however, it does result in a peculiarjacial_grimace not wholly beautiful to 
view. Further, the occipito-frontalis is rather likely to contract bilaterally 
in the largest number of cases. Hence, with unilateral ptosis the palpebral 
fissure of the normal eye would be widened. Still this fault, while unfor- 
tunately present, does not contraindicate the utilization of the occipito- 
frontalis when proper indications are present. 

* Klin . Monatsbl. f. Anrenh-. S3. 1. July. 1934. 

* Opbth. Surg., 2d ed , P. BlaiSstoaV Son & Co, p. 246. 
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Principles of Surgical Correction for Congenital Ptosis 

The most important factor to be considered is the matter of surgical 
correction. Surgery for the oculomotor complications follows the estab- 
lished rules in force for paralytic strabismus, modified only by the following 
features: the presence of torticollis, for that indicates a struggle against 
diplopia; the identity of the fixating eye, for squint may be manifest because 
of a secondary deviation; and the danger involved in correcting a \ ertical 
deviation; namely, of destroying all \ ertical elevators while attempting to 
eliminate this vertical defect. 



Fig. 2S$. — Earlier correction improper technique used, see text for disruption 


Levator advancements, with or without tarsectomy, demand some per- 
centage of still-intact levator action, otherwise the immediate surgical 
result will not remain as the permanent result. Levator surgery may be 
performed at any time after the second year of life. Superior rectus surgery, 
that is, the Parinaud-Motais principle, is ne\ er to be performed as a unj- 
lateral procedure. In bilateral levator and superior rectus procedures it is 
proper to operate on both upper lids at the same time. The laUer oj>e ra- 
tion, however, should be put off until the third year of life, if possible, 
simply because a three-year-old child is easier to control postopemtn ely. 
The postoperative adjustments and demands in superior rectus surgery 
are, in addition, more exacting than are those following the levator surgery- 
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The three main principles connected with ptosis surgery are all applicable 
at various times in these cases; namely, the use of the* occipito-frontalis, 
the use of the superior recti, if they are normal, and a shortening of the 
levator. Xo one operation will take care of all of these cases. A properly 
selected procedure will always give better results than any procedure 
selected unwisely or in error, no matter how brilliantly it may be executed. 

Figure 288 illustrates such a situation. The upper photograph, eves to 
the front, shows the ptosis after it had been corrected ten years prior to the 
date this picture was taken. The patient had a paretic superior rectus. 
(This can be seen by careful scrutiny of the photograph.) In spite of this 
a Motais operation was performed, not only upon a paretic superior rectus, 
but also as a unilateral procedure. The patient had photophobia, and 
vision was tremendously reduced from corneal scarring due to an exposure 
keratitis. The middle photograph, showing the eyes closed, illustrates 
the constant exposure due to this procedure. The lower photograph is 
of the same patient immediately after resection of the superior rectus 
and the upper lid adhesions, an advancement of the superior rectus, and 
a simple levator advancement. It is tragic, but true, that these situations 
are constantly being seen not only as unilateral, but as bilateral cases. 

In general, ptosis classified under 1, 2, 4, 5 (the first suggested Classifica- 
tion Table) and only occasionally 9, arc best corrected by means of a 
levator advancement, usually with a partial tarsectomy. 

The tarsectomy is the advancement portion of a levator procedure, 
whereas that section of the levator tendon aponeurosis that is remo\ed is 
the shortening factor in the operation. 

The latter is always necessary, the former usually so. Ptosis classified 
under 9 may be an exception. In Class 4, dissimilar degrees of ptosis may 
call for differences in the amount of the tendon resection but if a tarsectomy 
is to be done, this should be equal in amount in both lids. Cases in Class 5 
may not always fit into this category, and some cases in Class 0 may occa- 
sionally come within its limits. 

If no levator action whatsoever is present in these individuals, the 
surgery must utilize the occipito-frontalis. This is especially important in 
younger patients. Linder stated that with complete levator paralysis, 
after adult life, a levator advancement may be performed in the knowledge 
that the shortening of the tendon plus the tarsectomy will be followed by 
a permanent cicatricial support of the formerly ptotic lid. The writer con- 
curs in this opinion. 

Ptosis classified under 3, is the ideal situation for the Motais-Perinaud 
technique. There are several satisfactory modifications of this technique; 
the one which the author likes best is the Shoemaker modification. Class 6 
may occasionally fit into the limits indicated for this operath e technique. 

Eves in Class C, and in Classes 1, 2, and 4 which have complete paralyzed 
levators are to be corrected by either a Gifford operation, a Hunt-Tansley 
procedure, or by the Reese technique of transplanting fibers of the orbicu- 
laris. The presence of any great^ amount of epieanthus may compel the 
use of the Gifford technique in which the correction is closer to the canthal 
angles. After late childhood, one can always resect these cicatricial tracts 
of the occipito-frontalis and then use any other procedures desired, if 
indications at that time have changed. The author is partial to the 
Reese technique. 
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For ptosis classified under G, early extra-ocular muscle surgery is of great 
importance and should be completed satisfactorily before the ptosis itself 
is corrected. If not, one may find two difficulties arising: (1) a struggle 
against the reestablishment of diplopia, and (2) some return of the formerly 
corrected ptosis. Surgery for the eyes in Classes 7 and 8 should be a com- 
plete tenotomy with tcncctomy (resection but without reattachment) of 
the levator, and several weeks later, a Reese transplant of orbicularis fibers 
to the occipito-frontalis. In performing this tenectomy the surgeon must 
be careful that he also cuts free the lateral horns of the leva tor where they 
are attached to the cantha! ligaments. Etes in Class 7 mn\ at times also 
need this operation; those in Class S as well, if the ptosis that remains after 
the resection of the fibrosed extra-ocular muscle suggests that fibrosis is 
also present in the levator muscle and its aponeurosis. 

The condition of the eyes in Class 0 is a true plastic defect of the lid and 
should l>c corrected, after removal of the neoplasm in the greater number 
of instances, by the Hess technique. It may, however, he possible at times 
to reattach the levator. If this is the case, the operator may find that he 
must transplant a piece of ear cartilage into the lid to replace the lost 
tarsus, otherwise lid notching will develop during elevation of the upper lid 

Recapitulation of Ptosis Surgery.— From the standpoint of the ami- 
able techniques for the correction of congenital ptosis as compared w ith 
acquired ptosis, and excluding the operations necessary for the \arious 
oculomotor complications, the following procedures are recapitulated as 
indicated. 

If utilization of the occipito-frontalis is contemplated, one must consider 
the Gifford modification of the Machek operation, the Hunt-Tanslev opera- 
tion, and the Reese orbicularis transplant: the Gifford is indicated for 
complete ptosis wherein epicanthus is a distinctive feature, and for slightly 
older children; the Reese for the jaw-winking reflex; and the Hunt-Tansley 
for all other cases within this subdivision of indications. The various 
other forms of this basic technique, such as Lcxner's principles and the 
Hess introduction of Fsigenstecher sutures, the Farms operation, the direct 
use of fibers from the occipito-frontalis (Robert’s technique for the Free- 
land Fergus operation), Dransart’s use of absorbable material, including 
fascia lata according to Derby, AViener, and even Dickey’s operation, are 
all proper procedures, but their indications lie in the field of acquired 
ptosis, especially ptosis connected with other plastic defects of the lids and 
the tissues immediately adjacent to the lids. 

Indications for the utilization of the superior recti muscles are much 
more restricted, i. e., this method is permissible within narrower limits. 
The operation is for bilateral conditions only if both superior recti are still 
present and functioning as such. The modifications of this procedure for 
congenital ptosis which the author considers as outstanding are Rirbv s 
and Shoemaker’s; either may be used, and bilaterally, at the operation. 
Young’s operation is essentially the same as Shoemaker’s, though presented 
later. Dickey’s superior rectus fascia lata transplant is not required for 
congenital ptosis. It has been used, however, by the author in acquired 
ptosis for the elevation of the reconstructed lids (both flap and free skin 
graft corrections) and with beautiful results on older patients w hen earlier 
surgery had unfortunately included the resection of considerable amounts 
of the skin surface of the lids (see Fig. 289). 
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The firm attachment which this operation affords lends itself well to the 
heavy upper lids in such situations. Gifford’s recent modification of this 
procedure is apparently most valuable. His procedure is to operate through 
a shin incision, and he passes the fascia slip under the entire superior rectus 
muscle rather than utilizing the middle third only. The Wheeler levator 
superior rectus operation should apply to this same class of cases. Further, 
these two operations might well lx- considered as reoperation techniques in 
instances wherein earlier surgery had either failed or yielded insufficient 
correction, considering always that the superior recti are normal m function. 
The Trainor operation, also a levator superior rectus procedure has only 
simplicity and rapidity of technique to offer, with other more important 
factors against it; nevertheless its two virtues might indicate its use under 
not uncommon circumstances, such as the permanent ptoris of cerebro- 
vascular affections in older patients. 



Fig 2S9 — TLf DicVry ipciinique a rt-operslion in oid unromj'WteV corrected ptaeM- 
Upper photo, preopersuie. lower pboto. the patient at the time or her dt^harse from the 
hospital. 

When properly selected, levator advancements, with or without resections, 
have the greatest possibilities in cases of congenital ptosis. . Inversely, their 
usage in acquired ptosis is relatively unimportant, except in two conditions. 
The ptosis of old enucleations is beautifully corrected by the external route 
resection, the Everbusch operation, and in partial traumatic section of the 
levator. This external route operation probably applies best in cases of 
unilateral acquired ptosis wherein some 1 era tor action is still residual; aL-o 
when such cases are further complicated by other plastic defects not involv- 
ing the loss of soft tissue or by cicatricial contractions such as: neurofibro- 
matosis, at times; bony defects of the orbital wall; the ptoris of chronic 
trachoma; and after symblepharon corrections- It can also be used after 
reoperations wherein a Hess procedure has had to be undone, to permit a 
more satisfactory cosmetic result. 

A summarization, therefore, of the procedures indicated for ptosis would 
in general give a classification similar to that in Table 4. 

The utilization of one or more procedures in a single case is not at all 
uncommon. This is especially so when one considers the correction of the 
complicated forms of ptosis. Cicatricial ptosis, ptods following long- 
standing enucleations, trachomatosis ptosis, and ptosis with neurofibro- 
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matosis are illustrations of these. Frequently a ptosis remains following 
socket reconstructions and following extensive blepliaroplasties. While 
these can be included in the four just mentioned, it is relevant to call the 
reader's attention to them as well. The selection of the operation which is 
to be used for an individual case is perhaps the most important point in 
ptosis surgery. None of the procedures is especially difficult. If an im- 
proper or illy-advised operation is used wrongly in a single case, the best 
technique in the performance of the operation will not gi\ e as satisfactory 
results as the proper operation might give even if done with less surgical 
finesse. 

SHORTENING OF THE LID 

Skin Resection.— Beer was the first, apparently, to excise a portion of 
the skin of the lid for the correction of ptosis. It is of no great value. Even a 
ptosis following a long-standing enucleation will not respond to this form of 
surgical therapy without throwing the lid margin into ectropion. The Ei er- 
busch operation which is so often considered as the classical operation for 
lid shortening is actually an advancement of the levator and will be included 
therein as is proper. A rather similar qualification applies to the utilization 
of sutures in the correction of ptosis. These are also not really a shortening 
o! the lid, they are simply a utilization of the occipito-frontalis by the 
formation of buried cicatricial bands. A true shortening operation is that 
which one performs in the correction of cicatricial ptosis. Figures 290 and 
291 are of such a case. The levator had been completely cut. In addition 
to the paralytic ptosis there was accompanying it a cicatricial ptosis due to 
the dense band of thick cicatrix. The technique of B illustrates sufficiently 
the resection of the cicatrix and the suture of the lid in “staggered” layers. 
After tliis was completed it was necessary to resect a full thickness cres- 
centic strip of skin, tarsus and fascia (the outer half of the tarsal plate) 
to obtain the opening in the lid which is seen in C. One could speak of the 
technique almost as an incomplete Everbusch in that while the Ei erbusch 
routine was carried out there was no hope for a return of lid motion. The 
simple removal of the cicatrix would not have been sufficient for the cor- 
rection of the ptosis of this individual. In some instances, however, it 
would have been adequate. 

In lid shortening operations, following blepharoplasries, it is necessary 
that the position of resection be closed in two layers, a line of catgut sutures 
for the buried stitches and of black silk for the skin. After the skin crescent 
has been removed the operator should place four deeply inserted plain 
catgut sutures in pairs above and below the position from which the lid 
tissue is to be removed. These should not penetrate through the lid to 
appear on the conjunctival surface of the superior fornix but should be 
placed so deeply that they stop just short of this. It is not necessary to 
resect conjunctiva in these instances. A portion of the superficial edge of 
the tarsus can be clipped off through the skin incision on the lid surface 
without disturbing the conjunctiva of the posterior surface of the Ud. As 
soon as the tissue has been resected from the thickness of the lid, these 
catgut sutures can be tied immediately one to the other above and below 
the excision line so that there is no upward retraction of the paralyzed 
levator or the levator fascia. The immediate correction obtained is at-o 
the final result. One can, therefore, estimate accurately at the operating 
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table the degree of resection necessary and the amount of correction desired. 
With the exception of this procedure, all other shortening operations are 
valueless. 
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ADVANCEMENT OF THE LEVATOR 

There are two procedures at our command for this. The one corrects 
the ptosis through the skin surface, that is the Everbusch technique; the 
other advances and shortens the levator through the conjunctiva! surface 
of the lid, this is the Blaskovics technique. Each has its indication; cases 
for the Everbusch technique, however, while the indications are more 
insistent, appear much less commonly. It is ideal for unilateral post- 
traumatic paralytic ptosis wherein the trauma has been directed to the tis- 
sues of the eyeball. Next in value is its application to the correction of 
ptosis following long standing enucleations. Figures 292 and 293 show a 
complete ptosis following an automobile accident with late osteomyelitis 
of the inner angle of the orbit. Sequestrectomy and dacryocystorhinostomy 
were done for this, and an Everbusch operation was utilized for the cor- 
rection of the ptosis. The end-result is satisfactory. This operation is 
most satisfactory for the ptosis following an early enucleation, as one 
which was done in childhood. A bone ball implant into Tenon’s capsule 
is first to be done, and after that an Everbusch ptosis operation can be per- 
formed. 

The object of the Everbusch operation is to shorten the muscle itself and 
to advance its attachment within the lid substance, thus bolding that 
which was in part obtained by the shortening. It is not contraindicated 
if all levator action is lost, though naturally the more levator action still 
present the more satisfactory will the results be. 

The operation can be done under local anesthesia. Instillation of cocain 
into the conjunctiva cul-de-sac must be augmented by novocain-adrenalin 
injection into the lid substance through the skin surface for superficial 
infiltration plus nerve blocking. Meller’s* description is closely followed 
herewith. A lid plate is placed beneath the lid and a longitudinal crescentic 
incision, convexity upward, made through the skin of the lid and the orbicu- • 
laris muscle midway between the arch ofthe eyebrow and the border of the 
lid. The incision should extend the entire length of the lid and pass down 
to the edge of the tarsus. The edges are then undermined below to expose 
the upper border of the tarsus, and above the tarsal orbital fascia and the 
tendon of the levator. The fascia is incised horizontally G mm. above the 
tarsus and the levator identified. 11 this cut is made too low, it will lie 
o\er the conjunctival fornix and escape the muscle, and if made too high, 
the orbital fat will protrude, making it difficult to proceed with the opera- 
tion. Three catgut sutures are passed through this muscle and fascia with 
generous bites, the first one in the mid-line and the other two laterally to 
this. All should be placed at the same level in the levator fibers. The 
muscle is then cut through 2 mm. below these sutures, along the entire 
length of the lid incision and a piece of the lid excised from 3 to 5 mm. in 
width. This should include a small piece of the tarsus itself as well as the 
conjunctiva of the superior fornix, or of that portion of the conjunctiva 
which comes within the area of the piece to be excised. Figure 293 shows 
the technique of the dissection and the catgut sutures in the levator fibers. 
Each suture is passed through the anterior surface of the tarsus below its 
upper cut edge. There they are tied and their ends cut short. In this way 
the cut end of the muscle is brought forward upon the anterior surface of 
> Metier, Ophthalmic Surgery, 3<J e<J . P- BlaVis ton's Son & Co . 1923. 
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tlje tarsal plate. The skin wound is closed with interrupted silk sutures 
as shown. These three catgut sutures may be replaced bv three waxed 
black silk sutures if one wishes, and the sutures, after the\ have taken a 
bite in the anterior surface of the tarsal plate, continued under the -kin of 
the lid to emerge on the lid margin just posterior to the line of cilia If -i> 
they are to lie tied over tiny pearl buttons or through glass beads 
In all of these ptosis operations the author completes Ins stirgen In the 
introduction of a stout black braided intermarginal suture through the 
lower lid, according to Frost. This is passed just posterior to the line of 
lashes in the loner lid margin and includes from the point of entrance to it* 
point of exit, at least 6 mm. of tissue. By traction upon this suture, at the 
time of the postoperative dressing, the lower lid is pulled up across the cor- 


Fig. 292.— erbuscli technique in an illustrative case. Post-traumatic ptosis, completely 
pnralj tic with osteomyelitis Case was completed with the author's operation for epicanthu-* 
(Cotirtesj'of Jour. Am. Med. Afcn ) 


nca, protecting it from damage through exposure during healing and at the 
same time acting as a support to the operated upper lid. The suture should 
be firmly anchored to the skin of the forehead. 

If tins suture is used, a Buller’s shield dressing need not be utilized. If 
not, a classical ptosis operation dressing must be applied. Several thick- 
nesses of gauze are placed over the operated eye, these having a central 
perforation corresponding to the open palpebra I fissure. Sterile w bite petro- 
latum is carefully placed in this opening and a glass watch crystal or Buller s 
shield filled with sterile white petrolatum is placed directly over the perfor- 
ation of the gauze. The watch crystal and the gauze dressingarc held in puce 
by three 'vide strips of adhesive and the entire dressing secured and rein- 
forced subsequently by a bandage. In applying this bandage the operator 
should stand in front of the patient with a roll of bandage in the hand cor- 
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responding to the eye which is being bandaged. Twelve inches of bandage 
are draped obliquely over the an operated eye, the roll of bandage then 
carried to above the operated eye, held there in place by the thumb of the 
opposite hand, folded upon itself and carried around the patient’s head 
toward the imoperated side above the ear and below the occiput, so that 
this reflected tail of bandage hanging loosely over the unoperated eye is 
anchored in place. The bandaging is then continued by passing around the 



Fig 293 — Technique of operation for case shown in Figure 292. {Courtesy of Jour. 

Am. Med. Assn ) 

head above the ears with each alternate turn coming from behind the 
occiput beneath the ear on the same side and across the temporoparietal 
region of the opposite side. In this way the next turn about the occiput 
anchors that turn which has just come up across the eye from below the 
ear on the operated side. The last two turns of the bandage should be 
about the forehead and the occiput, ending above the operated eye. The 
tail of bandage which had been draped across the unoperated eye is now 
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lifted and the two ends of the bandage firmly tied together above the oper- 
ated eye. This gives a closely applied secure dressing exerting as much 
pressure as the operator desires and it permits the unoperated eye of the 
patient to open and close freely. Ptosis cases, under ordinary circumstances, 
should be dressed for the first time forty-eight hours after the operation and 
daily thereafter. Occasionally a secondary infection will occur in the 
sutures of the upper lid. When this occurs these sutures must be remoied, 
and if the infection is at all extensive all dressings must be discarded and 
hot compresses and irrigation instituted to prevent extension of the infec- 
tion and to conserve the results obtained by the operation. The Frost 
lower lid suture should prevent the development of a corneal nicer Care 
must be taken that this suture is firmly anchored to the forehead because 
if it relaxes the cornea will be uncovered. Further, an even more serious 
complication may develop in that the superimposed dressing may force the 
loops of this corneal suture into intimate contact with the corneal epithelium 
and traumatize the cornea thereby. The Buller-shield-petrolatum ptosis 
dressing, while a rather "messy” dressing, especially in hot weather, may 
be used in addition to the Frost suture if it is felt advisable. 

Boucheron, in 1888, 1 Hugo Wolff, in 1896, and Elschnig and de Laper- 
sonne, in 1903, also presented operations invoking tarsectomy and le\ utor 
shortening based upon Everbusch’s technique which was originally pre- 
sented in 18S3. 2 

The Blaskovics ptosis operation was first described by Blaskoucs in 
1923. Since then Lindner 5 has been the greatest exponent in recommending 
this technique. Local or general anesthesia may be used. If local is being 
used, no more than 1 cc. of nococain or adrenalin should be injected into 
the region of the upper tarsus border from the skin surface and into the 
region of the levator palpebr® superioris from the conjunctival surface. 
If more than this amount is used, landmarks will be rather badly obscured. 
The upper lid is everted and the upper tarsal edge now lying everted is 
grasped by' either a lock or double-action fixation forceps. The conjunctiva 
is incised parallel to and immediately at the tarsus border for the entire 
length of tlie lid. Three double-armed waxed braided silk sutures are 
placed through the cut edge of this conjunctiva from the external or mucous 
membrane surface (these are the sutures which finall.v pass through the 
cut end of the levator and out to the skin of the upper lid just abo\ e the 
lid margin). By traction upon these sutures and with dissection the con- 
junctiva is freed to the superior fornix and across the fornix to the superior 
limbus. Both sharp and blunt dissection may be used for freeing the 
conjunctiva. One must be certain that fascial fibers are not adherent to 
the conjunctiva; also that all cul-de-sac levator muscle fibers arc released. 
Three temporary' white silk sutures, to be used only ns traction sutures, are 
next placed in the levator near its tarsal attachment, care being taken not 
to include the fascia in the sutures, and one must he certain that they do 
not pass through the full thickness of the lid. W hen placing these sutures, 
the surgeon must be careful to include also those levator muscle fibers dis- 
sected from the superior fornix. With the help of the traction sutures, the 

' Arch. d'Ophth., 8, 2S9. 1SSS. 

» Monatsbl. f. AuEcnh., p XOO. 1SS3; and Breicht Ober die Versamml. i HcuMb . p. 

1893 

* Kim Monatsbl f. Augenh . 93. 1, July, 1931. 
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levator is carefully freed from the fascia after cutting it loose from its normal 
attachments to the tarsus. In this way the levator is mobilized as a flap 
of muscle tissue which can be followed back into the orbit. The tarsus is 
not undermined upon its conjunctival surface. A 3 to 5 mm. tarscctoiny 
is then performed. This includes both tarsus and its overlying conjunctiva. 
The resection of the levator fibers is to follow next. Before removing this 
section of the levator the exact amount for resection is determined by 
estimating the width of the palpebral fissure desired when the operation is 
completed. From 8 to 15 mm. of levator tissue is the amount usually 
resected, 1 cm. being the average. If the levator has been partially effective 
before operation a slight undcrcorrection is required. Assuming that 10 mm. 
is to be resected, the three white traction sutures arc held taut while 
the three black braided silk conjunctival sutures are passed through the 
muscle from the posterior surface outward, one after the other, the middle 
suture first, and the two laterals subsequently, 1 1 to 12 nun. above the cut 



free end of the levator muscle. In this way these three black silk sutures 
lie entirely through the muscle and back oT the line of section. The muscle 
tissue peripheral or distal to these sutures is now removed u ith scissors and 
discarded . The temporary white silk traction sutures have made it possible 
to free the levator with case, to place the black silk sutures accurately 
through the muscle tissue, and if all arc held with equal tension, the resec- 
tion of the levator fibers can be done quite smoothly and evenly. Here 
again the operator is warned to make sure that the black silk sutures as 
they pass through the levator muscle do not also pass through the skin of 
the lid. Lindner recommends that the middle of the three sutures lie placed 
through the muscle 1 to 2 mm. further forward than those on the side, the 
shortening thus being somewhat less in this middle region, preventing a 
subsequent sharp arching of the lid margin. The braided silk sutures arc 

i Figures 20-1-200: Lindner, Klin Monfttsbl. f. Augenh., courtesy of lertlinaiid Hula*. 
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now passed through the eyelid immediately adjacent to the cut edge of the 
tarsus emerging upon the ej elid surface just above the line of cilia. In this 
way conjunctiva and muscle are brought up to the cut surface of the tarsus, 
reforming smoothly the superior cul-de-sac and advancing, at the same 
time, the insert : on of the levator. These sutures are to be tied through 
tiny glass beads or preferably through tiny pearl buttons. The normal 
eyelid fold (orbito-palpebral fold) is formed by a second row of three mat- 
tress sutures of black twisted silk passed from the posterior conjunctival 
surface of the eyelid through the thickness of the lid in a line parallel to 
and slightly less than midwa\ between the eyelid margin and the supra- 
orbital ridge. Lindner passes these sutures from the muscle surface only 





action still present; A and B. unilateral congenital ptosis. C and D. bilateral congenital ptosis; 
E and F, traumatic ptosis (Jour Am. Med Assn.. December 4. 1937.) 

and then through the lid also, placing them before the muscle sutures are 
tied. The author has carried out the operation in both ways, and it «eems 
to him that the normal eyelid fold is more firmly secured when the sutures 
are placed from the conjunctival surface through-and-through the lid than 
when placed according to the original technique. It is doubtful whether 
this double external exposure predisposes to infection. These last three 
sutures need not be tied over glass beads. The long ends of the mu'de 
sutures are pulled upward and fastened above the eyebrow with adhesive. 
If an overcorrection is noted at the first dressing, the long ends of the 
sutures are pulled downward to offset in part the operative effect. A Frost 
lower lid suture to elevate the lower lid completes the operation. A ptosis 
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(freeing may be applied as well. Figures 29 1 to 29<» are the c-enti.d step** 
in the technique of this operation. Figure 297 illu-trati- .i congenital 
unilateral ptosis corrected by tljis technique (the lid fold-* are quite pro- 
nounced), and a ease of acquired unilateral ptosi-* before and after cor- 
rection. 



Flo 2(K.-~- Carnal ptoaw from winWsIncW nit *itti rorrpctmn by miOii-f.rarnl n t «w(ionP<l 
portion of levator. A, prior to wirjtery. B. after oirrrn 



Ooca-iunally, following trauma wherein the levator ha- ln*en «ectinmd, 
but h still with an adequate ner\ e supply, the pto-i* pre-ent can Ik* cor- 
rected by re-cetion of the scar and an external route di— eetmn to rclm -e 
the soctiomd and retracted levator and to reattach it b> mean- of the 
technique quite similar to that ju*>t outlined. This i* e-jKti.ilIy applicable 
in tho-c forms of pto-is w herein a part of the lid i- still functioning. Figure 
29S ill(i-tRite< tlii- IwautifuHy. An additional complication nern«i»>».iJh 
nri-cx with levator advnmeincnt following ptexiform neurofibroma tod* 
Figure 299 illu-tratcs -uch a ca-e. In this, the tarsal plate w.i- rc-e»tc«l 
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of necessity at tlie time the plexiform neurofibroma was originally removed. 
Some time later, the ptosis was corrected according to that technique just 
mentioned, wherein the levator was released and reattached. The pull 
upon the lid margin from the reattached levator now unopposed, because 
of the absence of the tarsal plate, resulted in a very unsatisfactory and 
unsightly notching at the lid margin. Full correction was obtained by the 
use of a plate of cartilage from the concha inserted beneath the orbicularis, 
the orbicularis fibers being closed over it. Figure 299, D, illustrates the 
satisfactory support to the lid margin which was obtained as a result of 
this procedure. The technique was referred to in the consideration of 
marginal defects. 

De Lapersonne, 1 Angelucci, 1 and Greening* separately, though each in a 
rather similar manner, presented personal experiences and individual opera- 
tions for the correction of ptosis by advancement of the levator. Greening's 
was a modification of DeGrandemont’s. 4 This had been Galezowshi's 
modification of Bowman's. Bowman’s before that had been done upon 
the suggestion of and with the advice of von Gracfe. De Grandemont’s 
technique, in the final analysis, is not dissimilar from that practiced by 
Everbusch. De Lapersonne's and Angelucci’s are an augmentation of this 
last technique. The others all antedated the technique of Everbusch and 
hence need no further consideration herein. 

Angelucci not only shortened the levator tendon through a similar sec- 
tioning and suturing, but at the same time utilized the action of the occipito- 
frontalis. The black silk sutures which are used to join the cut end of the 
muscle to the anterior surface of the tarsus are tied at their point of inser- 
tion, and then passed upward between the orbicularis and the tarsal-orbital- 
fascia to emerge 3 mm. above the eyebrow. There they are tied in how* 
knots over small gauze bolsters or through perforated rubber plates. These 
sutures can be opened from day to day and retied slightly tighter in each 
instance. The author has utilized this and in each instance, but one, the 
sutures steadily sloughed through the tissues as they were tightened from 
day to day and were wholly removed within three weeks. A nice cicatricial 
tract remained. In one instance, the sutures did not come out within this 
time; their ends were therefore cut short above the eyebrow, allowed to 
retract under the skin surface, and were permitted to remain there perma- 
nently without causing distress of any kind. 

The correction of trachomatous ptosis is essentially an advancement of 
the levator with shortening of the levator musde. Wheeler’s technique 
for tarsus resection will take care of the major number of cases of tracho- 
matous ptosis. The resection of the tarsal plate with the removal of the 
accompanying cul-de-sac achieves the result desired very nicely. It hardly 
seems necessary to proceed with a complete Blaskovics technique in these 
instances. Most ophthalmologists, however, have seen trachomatous 
ptosis of such a degree that one might seriously consider the advisability 
of a classical Blaskovics procedure. It is impossible to make a hard and 
fast rule. Certainly, the resection of the tarsal plate and the adherent 
deformed conjunctiva is a valuable part of the operation. 

> Arch, d'ophth , 23, 497. 1903. 

* Thirteenth Internal. Cong of Med.. Pan#. 1900 

1 New York Eye and Ear Infirmary Reports, 19CM. 

* New York Ere and Ear Infirmary Reports. 1^01 . 
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Busacca 1 has combined the operations of Snellen, of Anagnostakis, of 
Hotz, and of Chroms, combining them to obtain a correction with a curved 
lid margin and a free elevation from the cornea. The technique is not 
difficult, and is as follows. It should be quite satisfactory for old tracho- 
matous ptosis. 

An incision is made parallel to the upper lid margin and 5 mm. above it. 
The skin is pushed up, and the whole muscle between the orbital septum 
and the tarsus incised. Fibers of the orbicularis muscle are drawn •down 
to the free border of the lid margin so that the surface of the tarsus is 
partly free. The muscle is then freed from the lower lip. The muscle is 
undermined, grasped with two forceps and excised. Five to S mm. from its 
lower edge the tarsus is incised, but care is taken not to go too deep. Small 
wedges of the tarsus below the line of incision and above the line of the 
cilice are removed. Thus, the tarsus is made as thin as possible. A real 
step is secured between the thin lower and the thick upper part. Five 
sutures are inserted, taking in the lower wound lip and the upper step of 
the tarsus. The upper skin margin is left alone to enable it to form the 
natural skin fold. The sutures are tied loosely for the cosmetic effect and 
to avoid overcorrection. The threads are fixed to the skin of the forehead. 
A bandage is applied and not removed for forty-eight hours. 

The sutures are then cut 0.5 cm. from the knots. After forty-eight hours 
more all sutures are removed. Treatment with ointments is continued until 
the wound has healed (usually after the fourth or sixth day). 

If one perforates the skin while separating it from the orbicularis muscle, 
no barm is done; a few sutures can take care of it. Sometimes the bulbs 
of the cilia are damaged and fall out, but they usually return. Perforation 
of the conjunctiva docs not interfere with the result and requires no 
suturing. 

In cases of severe blepharophimosis, this operation is not sufficient. Then 
Busacca does a canthoplasty a few weeks later. Sometimes a recurrence of 
the trachomatous process in the cornea is observed immediately after the 
operation. The author believes that this is due to the trauma. These 
recurrences are not severe. In very young patients there is a tendency, 
after the operation, for the upper lid to drop over the lower lid if the eje is 
closed forcibly. This also disappears uneventfully and ultimately. 

THE UTILIZATION OF THE OCCIPITO-FRONTALIS 

The replacement of the levator by the action of the occipito-frontalis has 
been responsible for the greatest number of ptosis operations. The simplest 
form of utilizing this technique is by the use of various buried sutures. 
Roberts’ technique, while perhaps the most complicated, is certainly the 
most directly applied of all, in that it actually uses the occipito-frontalis 
fibers. Hess, tie Weoker, Dransart, Snellen and Wilder recommended a 
combination operation wherein sutures were utilized plus open dissection. 
Kirsehner and Bexner presented such operations, and more lately Wiener 1 
also, who discussed and gave his modification of Lexner’s original pro- 
cedures; as did Dickey with his combination of a superior rectus fascia 

i Ztschr. i. Augenh , B8, 100, January, 1936. 

* Arch Ophth . 57, 597, 192S, and Clinical Congress Am. Coll Purg , Pan Frnnci-eo, 
October 2S, 1935. 
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lata sling. Finally, we have to consider the attachment of the lid to the 
occipito-frontalis by means of one or more epithelial flaps according to the 
techniques of Panas, 1 of iSIachek, and of Hunt-Tansley; this last was 
devised by Hunt and later modified by Tansley. The Roberts operation 
was antedated considerably by a very similar technique recommended by 
Freeland Fergus. 1 Both of these were undoubtedly inspired by an early 
Vautrin-Derier procedure for utilizing directly the occipito-frontalis fibers. 

Pagenstecher's sutures are two or three double-armed threads of waxed 
braided black silk which pass under the skin from the free border of 
the eyelid upward to above the eyebrow. There they are tied over a 
gauze roll. The sutures are left in place for a period of two to four weeks 
or until cicatricial bands have formed at their site. Koster buried these 
sutures under the skin to remain there permanently, though Bishop and 
Mules also utilized permanently buried sutures; but Mules recommended 
gold or silver wire while Bishop substituted for the wire a fine woven chain 
of gold. The author has repeatedly used two permanent buried white silk 
sutures placed through an open incision in the upper lid orbito-palpehral 
fold, reforming this fold, placed according to Wilder's technique, to com- 
plete in a \ ery satisfactory manner an earlier inadequate autoplastic cor- 
rection. In these days of aseptic surgery, the use of such buried sutures 
has decreased decidedly, for in the absence of suppuration, cicatricial 
bands do not usually form. 

De Wecker modified Pagenstecher's sutures by the removal of skin and 
underlying muscle. Snellen's sutures and procedure are rather similar to 
the resection of Everbusch and Angelucci. Instead, however, of earning 
his sutures out above the eyebrow he brought one end of each suture 
through the lower skin incision margin, while the opposite end of the 
suture is passed upwards between the orbicularis and the orbito-palpebral 
fascia to the level of the eyebrow, returned the same way, then to an exit 
for this end through the skin at the upper lip of the fid incision. In this 
way when the sutures are tied the skin incision is closed, the shortened 
levator is advanced and at the same time considerable occipito-frontalis 
pull is utilized. 

Dransart proceeded quite similarly; he, however, employed buried 
absorbable sutures. Further, his original technique did not resect any 
portion of the lid. It was really a simple folding of the orbicularis and 
levator fascia through a skin incision. Wilder's* operation was rather 
similar to Dransart 's in that he used absorbable sutures passing these into 
the tarsus one on either side of its center. Each pair of needles is then 
carried upward a few millimeters apart, in their upward course, however, 
instead of traversing the orbicularis as do Dransart's. they are quilted 
through the tarsal orbital fascia and brought out so as to include^ the 
muscle and connective tissue beneath the upper lid of the brow incision. 4 
The sutures are drawn up to the degree desired for the elevation of the lid 
and tied. In this way there are not only two cicatricial cords formed 
connecting the tarsus and occipito-frontalis, but also an actual shortening 
of the septum orbitale is achieved. Mules and Bishop have rather similar 
procedures but that of Wilder is the best- 


« Gifford. S R.. Arch. Ophth . October. 1932 
* Bnt. Med. Jour . 1901. 


* Ann OpbUi, toI V. I'aS. 


* Beard’s Ophth. Surs-, P. Blakuton’s Son A Co, |>. 231, 19H. 
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Hess’ operation is ideal for all the instances wherein sutures are utilized. 
The operation is not to be used unless there is a full and free contraction 
of the occipito-frontalis muscles. In other instances the results of operation 
are nil after a few months. Local block and infiltration anesthesia are 
usually sufficient. Figure 300 illustrates the technique of the operation. 
After the eyebrow has been shaven, a horizontal incision is made above 
the skin of the eyebrow parallel to and of a length equal to the palpebral 
fissure. The incision should go through the skin alone and not include the 
deeper structures. Bleeding will occur rather readily if the deeper structures 
are incised. The upper lip of this incision is not undermined; the lower of 
the two, however, is undermined downward along the anterior surface of 
the tarsal plate to the free border of the lid. Three mattress sutures are 
then placed as in the Pagenstecher-Wilder technique. The first lies in the 
center of the lid and two others equidistant to the sides. Each is to be 
double-armed with a rather long half-curved needle. They are first passed 
through the skin 5 to 0 mm. from the hair line in a slightly curved manner. 
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lata sling. Finally, we have to consider the attachment of the lid to the 
oecipito-frontalis by means of one or more epithelial flaps according to the 
techniques of Panas, 1 of Machek, and of IIunt-Tansley; this last was 
devised by Hunt and later modified by Tansley. The Roberts operation 
was antedated considerably by a very similar technique recommended by 
Freeland Feigns. 5 Both of these were undoubtedly inspired by an early 
Vautrin-Derier procedure for utilizing directly the oecipito-frontalis fibers. 

Pagensteehers sutures are two or three double-armed threads of waxed 
braided black silk which pass under the skin from the free border of 
the eyelid upward to above the eyebrow. There they are tied over a 
gauze roll. The sutures are left in place for a period of two to four weeks 
or until cicatricial bands have formed at their site. Koster buried these 
sutures under the skin to remain there permanently, though Bishop and 
Mules also utilized permanently buried sutures; but Mules recommended 
gold or silver wire while Bishop substituted for the wire a fine woven chain 
of gold. The author has repeatedly used two permanent buried white silk 
sutures placed through an open incision in the upper lid orbito-palpebral 
fold, reforming this fold, placed according to Wilder s technique, to com- 
plete in a very satisfactory manner an earlier inadequate autoplastic cor- 
rection. In these days of aseptic surgery, the use of such buried sutures 
has decreased decidedly, for in the absence of suppuration, cicatricial 
bands do not usually form. 

De Wecker modified Pagenstecher’s sutures by the removal of skin and 
underlying muscle. Snellen’s sutures and procedure are rather similar to 
the resection of Everbusch and Angelucci. Instead, however, of carrying 
his sutures out above the eyebrow he brought one end of each suture 
through the lower skin incision margin, while the opposite end of the 
suture is passed upwards between the orbicularis and the orbito-palpebral 
fascia to the level of the eyebrow, returned the same way, then to an exit 
for this end through the skin at the upper lip of the lid incision. In this 
way when the sutures are tied the skin incision is closed, the shortened 
le\ator is advanced and at the same time considerable oecipito-frontalis 
pull is utilized. 

Dransart proceeded quite similarly; he, however, employed buried 
absorbable sutures. Further, his original technique did not resect any 
portion of the lid. It was really a simple folding of the orbicularis and 
levator fascia through a skin incision. Wilder's* operation was rather 
similar to Dransart ’s in that he used absorbable sutures passing these into 
the tarsus one on either side of its center. Each pair of needles is then 
carried upward a few millimeters apart, in their upward course, however, 
instead of traversing the orbicularis as do Dransart’s, they are quilted 
through the tarsal orbital fascia and brought out so as to include^ the 
muscle and connective tissue beneath the upper lid of the brow incision. 4 
The sutures are drawn up to the degree desired for the elevation of the lid 
and tied. In this way there are not only two cicatricial cords formed 
connecting the tarsus and oecipito-frontalis, but also an actual shortening - 
of the septum orbitale is achieved. Mules and Bishop have rather similar 
procedures but that of Wilder is the best. 


> Gifford. S. R., Arch. Ophth.. October, 1932. 
* Brit. Med Jour., 1901. 


* Beard's Ophth. Surg . P. Blsliston's Son & Go., P- 234, 1914, 


* Ann. Ophth . vol 7 , 
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the orbito-palpebral fold in proper position. The author feels that this 
bite in the orbicularis is rather essential. The sutures should not be tied 
too tightly or they will cut through the tissues so soon that there will be 
insufficient time for the formation of the necessary permanent cicatricial 
bands. The immediate end-result should present a lagophthalmos so 
great that with the eyes straight to the front the lid margin is at a level 
with or even abo\ e the upper limbus. A Frost suture, into the lower lid, 
with or without the classical ptosis dressing, completes the operation. It 
is wise to do the first dressing forty-eight hours after the operation and daily 
thereafter. The sutures should remain in place from two to three weeks, 
at this time the} usually can be readily removed. Overcoirection does not 
occur. In a great many cases the results are good. As Beard said, “occa- 
sionally the results are excellent and rarely unsatisfactory.” Figure 301 
illustrates the results of a Hess ptosis operation on the left eye in acquired 
unilateral ptosis. In this operation there was no buried orbicularis bite. 
The results are satisfactory, but there is no lid folding. 



Fig 301 — lUu^raO-. e for Hess ptosis operauon sbovn in Figure 300 A, Vefore.aud 

B, alter Unilateral plo>K paralytic, old syphilitic. Xole contraction of the occiplto-frontali*; 
end result of tbe He-*- operation. The elevation of the lid is m ai n tained only liy the action of 
the occipito4r<>ntalis (Courtesy of Jour. Am Med Assn > 

Tire author feels, however, that the Hess operation has its most idea! 
application in the correction of traumatic ptosis, as seen after blepharo- 
plastieS, and with cicatrices. 

Figure 1S3 is such an illustration. The case is one of socket reconstruc- 
tion and upper lid reconstruction following traumatism, the ptosis remain- 
ing being ideally corrected by means of the Hess procedure. In this 
instance the orbicularis fibers, which were still intact, were not sufficient 
to permit adequate anchorage to the ocdpito-frontalis. Either the Hess 
procedure had to be used or a fascia sling. Because of the cicatrices present 
consequent to the reconstruction of the fid, it was thought wisest to use the 
Hess technique. The presence of such scars and the possible presence of 
inadequate orbicularis fibers are the two important considerations in this 
as in all similar cases. 

Fanas 1 is the originator of a valuable method for the correction of ptosis. 

* Miladies des Yenx, T, XI, p. 140 1S«M. 
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It applies especially to bilateral and unilateral ptosis in children, it is of 
value in the correction of cicatricial ptosis, and is valuable in the correction 
of acquired ptosis in adults from an incomplete third nerve palsy. Its 
basic principles furnish the only method available for the correction of 
ptosis following neurofibromatosis. As Panas states, “it is a correct auto- 
plastic fixation of the lid to the occipital frontalis muscle by means of a 
skin flap.” He speaks of the operation as blepharopexy. The two more 
recent modifications of his operation are the Machek and the Hunt-Tansley 
procedures. 

There is but little difference between the original Panas technique and 
the more recent Hunt-Tansley technique except that in the latter the 
autoplastic flap of skin used for lid elevation is considerably narrower and 
passes through a tunnel well above the eyebrow rather than below or into 
the eyebrow. 

The original Panas operation lifted a broad tongue of skin from the lid 
surface. A horizontal incision is made mid-way between the eyebrow and 
the free border of the tipper lid, through the skin and the orbicularis fibers 
down to the tarso-orbital fascia. From this incision two others are made, 
one on each side and through the skin only vertically downward, or even 
inclining slightly outward. At the ends of the tarsal plate each is made even 
more divergent, so that in terminating, the incisions are almost parallel 
with the ends of the first incision. The flap thus outlined by the three 
incisions is dissected free. A cut is then made along the mid-line of the 
entire shaven eyebrow, through the skin and the thick layer of muscular 
fibers formed by the interlacing of the orbicularis and the frontalis. The 
bridge of skin between the two horizontal incisions is tunneled with a scal- 
pel; the flap overlying the tarsus is pushed up through this tunnel, and then 
firmly sutured to the superior lip of the upper incision by three stitches. 
Superficial sutures as necessary are used to close the wounds. 

The degree of effect needed is regulated by placing the primary incision 
higher or lower, as the case may be, and by the extent to which the buried 
flap is drawn up. If it is observed, in drawing up the flap, that there is a 
tendency to ectropion before the sutures are tied, two other sutures are 
placed into the tarsal-orbital fascia, one on either side of the middle flap, 
but not into the skin. These also are passed through the tunnel and are 
united to the upper lip of the brow incision near its extremities. They are 
supposed to lift the paralyzed lid in a natural manner, that is, by giving 
to it the movement of a rotary hinge, upward and backward, revolving on 
an imaginary axis, which passes through the two commissures. 

The procedure, while successful to a degree, has certain serious draw- 
backs. The considerable disturbances of the normal relation of the parts, 
the obliteration of the physiological sulcus, and the substitution for it of an 
inverted fold, the covering up of an epithelial surface by a raw one, and the 
fact that the effect, after all, is obtained by what amounts to a pronounced 
resection of the skin (even though occipito-frontalis action is utilized), are 
all objectionable features. 

zJ The Hpnt-Tansley operation minimizes several of the drawbacks just 
mentioned^ ATpFysIological fold of the lid is retained and the buried 
epithelial tongue is not as extenshe, though there is no doubt that much 
of the correction obtained is through a skin resection, plus the utilization 
of the occipito-frontalis. This is the one outstanding drawback to tin' 
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procedure. The cicatrices from the operation disappear after a certain 
length of time. 

Two vertical parallel incisions are made through the shin, 4 to G mm. 
in width, starting from the mid-line of the lid 4 to 6 mm. above the line of 
lashes and continued upward to just below the Ie\ el of the shaven eyebrow. 
On each side of these a ertical incisions, other incisions are made from their 
base, parallel to and at the same distance throughout, from the lid margin. 
The canthal ends of these last incisions are joined to the earlier vertical 
incisions by slightly curved cuts thus outlining 2 triangular areas of shin. 
These two triangles of skin are removed leaving the orbicularis and the 
tarsus exposed (the original technique included the removal of the orbicu- 
laris within these incisions). The author does not do this; in fact, he feels 



rather strongly that it should not be done. Figure 302 is a sketch showing 
the technique of the surgery. As soon as the two triangles have been re- 
moved, the upper extremity of the tongue of skin is lifted and a double- 
armed Xo. 1 braided suture is mattressed through it at its upper extremity. 
Using these two sutures as traction sutures this tongue of skin is freed by- 
sharp dissection, from the underlying orbicularis, down to the lid margin. 
It will facilitate the resection of the triangles and the dissection of this 
flap if a lid spoon is placed beneath the lid. The tongue of skin is then 
held taut and its anterior epithelium surface s igorouslv scraped with the 
sharp edge of the scalpel; the scalpel being held perpendicular or vertical 
to the skin surface so that this cannot be inadvertently cut. This scraping 
is continued until the superficial epithelial layer has been thoroughly 
traumatized (a modification of the original technique). This can be 
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checked by carefully observing the superficial bleeding present on the 
surface of the tongue of skin. S. Gifford 1 stated that his father, H. Gifford, 
early recommended the use of trichloracetic acid on this skin tongue liqui- 
fying the superficial epithelium which can then be much more readily 
removed with the edge of a scalpel and the excess acid neutralized with 
dilute alkaline solution. It is quite necessary to remove this stratified 
epithelium before bearing the flap; otherwise, fistulization from subsequent 
desquamation will certainly occur. A stab wound is then made from above 
in the mid-fine, above the position of the eyebrow, along the surface of the 
periosteum, emerging beneath the surface of the eyebrow at that point from 
which the upper extremity of the tongue of skin was resected. A small 
hook is passed through this tunnel, the sutures grasped, drawn through 
the tunnel, and the tongue of skin drawn up thereafter. This should have 
been dit of such a length that it can be withdrawn from the upper opening 
of this tunnel for at least 2 mm. While it is held in that position, sutures 
are passed from the anterior lip of this opening through the tongue of skin 



the facial expression uliich is now normal, the action of the supciior recti being witufertorj . 
(Courtesy of Jour. Am Med. Awn ) 

to the posterior lip of the opening and then tied. Two of these should be 
used, one on each edge of the tongue of skin or at each extremity of the stab 
wound. Care should be taken in drawing ibe slip of skin through this 
tunnel that it is not twisted upon itself. The skin edges in the lid arc closed 
with fine black silk sutures. It is especially important that sutures pass 
from the lower incision lying in the lip of the lid wound to the base of the 
tongue of skin. These should lie in the same line as do the other sutures 
dosing the skin at those places from which the triangles had been resected. 
In some instances it will be difficult to achieve this result. In general, 
however, if one is particular in estimating the length of the skin tongue 
necessary for full correction, then it will be possible to have this lower 
incision line, from the stab wound, with its sutures, approximate rather 
closely the line of skin closure. If the tongue of skin is too long, ‘it will 
simply protrude through the upper extremity of the stab wound and this 
part will be wasted. Further, if the stab wound is made too high, it will 
be difficult to obtain satisfactory closure. Figure 303 shows a case of 

• Personal communication. 




si) i 


SURGICAL COXDITIOXS OF TIIE LIDS 


unilateral congenital ptosis corrected at the age of one year, and a photo- 
graph of the child two years later- See Figure 277, C, for a stU] later view of 
this patient. 

The Machek ptosis operation has been used several times by the author, 
and it is a rather satisfactory procedure. The Giffords have recommended 
it as being especially adapted for complete ptosis particularly where the 
levator and the superior rectus muscles are paralyzed. It is essentially a 
utilization of the Panas principle except that two narrow strips of skin are 
formed to elevate the lid instead of one broad flap or even one narrow tongue 
as with the Hunt-Tansley system. The modification of the Giffords is essen- 
tially as follows: “An incision is made 3 mm. above the lid margin and par- 
allel to it. the incision being carried to within 3 mm. of the inner and outer 
angles. A second incision is made parallel to the first and 4 mm. above it. 
This is carried slightly beyond the extremities of the first for a few milli- 
meters. The skin between these two incisions is divided vertically in the 
middle of the lid and the two halves freed by sharp dissection up to their 
attached bases. The epithelium of the skin is removed by trichloracetic 
acid and by scraping with a scalpel. Double-armed sutures of waxed. Xo. 1 
braided silk are mattressed into the free extremity of each of the two flaps. 
Two short incisions are made above andparaUel'to the eyebrow and at the 
inner and outer ends of the brow, cltfse to the periosteum, as is recommended 
in the Hunt-Tansley. Blunt scissors are introduced into these incisions and 
tunnels formed under the skin down to the base of each skin flap. The 
sutures and their flaps are drawn through these tunnels and there anchored 
to the skin at the stab wouuds. The sutures should be tied over pearl but- 
tons to prevent their cutting tlirough the skin. The amount of traction 
made on the sutures is variable depending upon the amount of elevation 
necessary. The postoperative treatment is the same as for any other ptosis 
operation. Gifford* in his article called attention to an air-tight shield 
dressing which he uses for his ptosis cases so that moisture will condense 
upon the under surface of the shield and thus prevent drying of the cornea. 
Figure 304 illustrates the technique. 

The use of fascia lata has been recommended repeatedly by several men 
in the plastic correction of ptosis. Bexer reported in 1923 an operation 
in which fascia was to be used for this, his principal recommendation being 
the satisfactory reestablishment of an upper tarsal fold. It was a modifica- 
tion of Kirshner’s original method wherein a broad strip of fascia alone was 
used. Bexer in his operation used two narrow strips of fascia lata, his dis- 
section and the placing of the strip of fascia was very much like that fol- 
lowed out in the Machek ptosis operation except that he utilizes this fascia 
and not the skin. A skin incision is made and the two narrow strips of fascia 
sutured into the occipito-frontalis muscle immediately beneath the brow. 
Derbv modified this operation by utilizing a single strip of fascia lam 
anchored in the mid-line of the lid to the anterior surface of the fascia and 
tarsal plate in a V-formation so that the two ends of the strip of fascia 
could be widely diverged and attached to the occipito-frontalis above the 
site of the eyebrow near the inner and outer extremities of the eyebrow. 

The fascia lata hammock of Derb\ s has as its original technique the 
following: 

i Ophth., vol. 8, October, 1932. 

« Am. Jour. Ophth.. Ser. 3, vol. 11, May, . 192S 
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(I) An inci-ion is made through the skin don n to the tarsus, along tlio edge of 
the lid just al>ovc the lashes. The upper lip of the skin is directed back far enough 
to allow the hammock of the fascia lata to fit in under it and he covered. (2) As in 
the Machck operation two tunnels arc made under the skin to points somewhat 
above the eyebrow. This j* lie^t done with a double-edged sharply pointed knife. 
(3) A piece of fascia lata approximately 7 to 9 cm. long and 1 cm wide is then 
scrum! . A mosquito damp has already been passed downward through each lid 
tunnel. (4) An end of the fa R cia Lata is then placed in each clamp and the fascia is 
drawn up into |x*ition. (3) With a full-curved needle the fascia on the one side is 
sutures! with one or more deep stitches of silk or catgut to the frontalis as close to 
the periosteum as possible. The fascia lata hammock is then pulled tight by the 
loose end and that is then sutured to the frontalis in a similar way. One or two 
small skin stitches may be necessuy. 



Hccse, in his fascia operation formed two tongues of orbital, pretarsal 
fascia and orbicularis fibers, joined together by a common base in the 
mid-line of the lid; and these sutured through diverging tunnels toward 
the eyebrow, as with the Mncliek principle. "Figures 305-310. 

Wiener 1 recoin mended the operation for paralytic ptosis wherein an 
abnormal superior rectus is also present. Figure 312 illustrates his tecli- 
• Surg , Gynee. and Obst.. February, 1934. 
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Tio 300 Fto 310 


Fia. 300 — A.V. Asps lime on tlir* tnr*o-orVitnl Fascia, BB\ Ran sutures emerging through 
the openings nl>o\c the brow ; C, anchor suture with us loop on anterior face of attached 
tars.il tK-uie, and its emergence alxne the crest of the brow 

Fio. 310 —Cntrnnce of suture through the opening of skin and flap. 



FlO 311.— Complete rupture of the levator palpebri superiors (See text for details of repara* 
U\ e surgery). C, following Reese operation for ptosis. 
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is drawn up and the end is sewn to the occip it o-fron tab’s tendon. The 
Reverdin needle is then passed from the other incisions above the eyebrow 
to the lid opening; the strip of fascia is drawn up, a hook having been first 
slipped through the loop of the fascia to determine by upward traction 
where to anchor the strip under the brow. This strip is then fastened to 
the tarsus by two buried silk sutures. The three skin incisions are closed 
with fine black silk sutures and the operation completed with a "Frost, 
inferior lid suture and with a ptosis dressing. 

Figure 31 1 illustrates beautifully the advantages of the Reese type of 
technique. A and D illustrate the case after the initial repair of the trau- 
matism, that is laceration with complete detachment of the upper and 
lower lids, laceration through and through into both cul-de-sacs, rupture 



Fig 312- — Winner's fl i ng for ptosis. 


of the interna! canthus. traumatic paralysis of the inferior, internal and 
superior recti, and, naturally, the destruction of the levator. Plastic 
surgery involved was the resection of the cicatrix as one sees at present in 
these two illustrations, readjustment of the conjunctiva into the cul-de-sac. 
and resuture. Tire levator paralysis, that is the complete pto=is was then 
corrected by the orbicularis transplant (see C). The visual acuity present 
in the e\ e was G 9. The opposite eye had been lost through an earlier acci- 
dent. Figure 313 is a case of ptosis following neurofibromatosis in whom, 
with an earlier Hess technique considerable of the ptosis recurred. .1 is 
before and B after a fascia sling correction— suture Hne as seen ten days 
after surgery and at the time of discharge from the hospital. 

The direct utilization of occipito-frontalis fibers was first recommended 
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by Preeland Fergus in 1901. In 1910, Roberts, of Philadelphia,’ presented 
an operation for ptosis’ which continues this system quite satisfactorily. The 
eyebrow is shaven and an incision carried from the root of the nose along the 
superciliary ridge almost to the external angle of the frontal bone. From 
the nasal extremity of this cut a vertical incision is made through the tissues 
of the forehead almost to the hair line. The flap formed is turned upward 
and outward so as to expose the occipito-frontalis muscle. An incision 
just beneath the upper orbital margin is carried down to the fascia of the 
upper lid from the nasal to the temporal side, following the curve of the 
bone. This skin flap is turned downward, the tarsal plate exposed and its 
upper edge identified. A tunnel is then cut beneath the soft tissues about 



no. 313 —Old ptosis, thick upper lid. considerable scar. (See te\t, following (a) fascia 
sling ) Oliserve the good orbito palpebral fold Patient at time of discharge from hospital, 
upper photo prior to surgery, lower photo, sutures removed, some postopeiativo edema, 
position of right eyebrow shaven, vision 0,22 

i inch in width extending from this, under the orbicular muscle, to the 
incision made through the shaved eyebrow. From the muscular belly of 
the occipito-frontalis muscle, immediately abo\e the tunnel opening, a 
strip of muscle fibers is outlined about 8 to 10 mm. aide and 20 to 25 nun. 
long. The parallel incisions are made diverging a little at the upper end 
so as to make the muscular tongue wider near its upper extremity. A cross 
incision is made at its upper end converting the muscular strip into a long 
flap still attached by its lower end. This flap is turned downwards, thrust 
through the tunnel and attached to the upper edge of the tarsal plate by 
three fine silk sutures. The two corner sutures are placed as mattress 

i Ophthalmic Record, XXU, NS, PP 307-402, 1910. 
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stitches and hold tlie flap on top of, that is superficialiy to, the tarsal- 
fibrous plate. Returning to the frontal region, two strips are cut, one on 
each side of the defect for the turned down flap, each half the width of the 
inverted flap, having its only attachment to the muscle abo\e. These are 
drawn together toward the root of the inverted flap, attached to it on the 
superficial surface (which formerly had been the under surface), by a mat- 
tress suture at each edge, and then they are united in the mid-line by a 
third suture, also placed as a mattress suture. 

“An additional suture is inserted at one edge 
where the first flap was bent over, to keep it 
thus folded. (Fig. 314.) The superficial skin 
flap of the forehead is then replaced and sutured 
in position by catgut, by silk, or by a dermol 
subcuticular suture. Inaddition to the patient’s 
ability to raise the eyelid, the operation makes 
a normal and satisfactory furrow in the lid at 
the seat of the upper edge of the tarsal plate. 
If both upper lids are to be corrected the same 
vertical forehead incision can be used, either 
immediately or reopened at some later date. 

“If the incision through the eyebrow to that 
at the middle line of the forehead for any reason 
seems undesirable, the flap can be turned out- 
ward and downward instead of outward and 
upward by making the horizontal incision within 
the hair line of the scalp instead of in the e\e- 
hrow. It probably makes very little difference 
which incision is made, unless the superciliary one emploj ed in this instance 
should interfere too much with the branches of the supra-orhital nerves 
and \essels. These will be less disturbed if the horizontal cut is made 
at the top of the forehead through the hair instead of at the bottom through 
the eyebrow.” The disadvantages to this operation are evident at a glance 
—the first is, it is rather difficult, and the second is the amount of fore- 
head scarring. Of course, neither of these is insurmountable, and, in pa- 
tients very early in life the operation is to be seriously considered, especially 
for the severe cases. The author has used it with full satisfaction. 



Fig 314. — Roberts’ tech- 
nique for the direct utilization 
of ©ccipito-frontalis muscle 
(Courtesy of P Blali»ton‘« 
Son <fc Co ) 


THE UTILIZATION OF THE SUPERIOR RECTUS 


The last and one of the most satisfactory procedures for the correction 
of ptosis consists of the utilization of the superior rectus. The procedure 
depends upon the recommendation nude by Parinaud in 1S97. 1 A year 
later Motais 5 first presented his technique according to these recommenda- 
tions of Parinaud Haab, in 1904, 1 recommended the operation very 
highly, but he called attention to the fact that Cannas recommended the 
procedure even before Parinaud and Motais. The original technique has 
been modified and simplified several times to great advantage. Consider- 
ing the fact that the effect and value of the operation depends upon the 


1 Ann d'ocult 427. 12, 1S97 

* Bull et mfm. de la Soc. d'ophth. de Pans. November. 1S9S. , ie 

' Augeu Operationslehre. von O Haab, MOncheru Vcrlae von Lchmaiui, B<J- 31, p- 31", 
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synergy of action which exists normally between the superior rectus and 
the levator palpebne superioris, itptands to reason that the operation 
cannot be used in the absence of good superior rectus action. Further, an 
equally reasonable original premise is that of Shoemaker, 1 to the effect 
that, even though Motais claimed to supply a perfect physiological sub- 
stitute for the levator by such a transplantation of the superior rectus 
tendon, this is not actually the case. “The lid after the Motais operation 
is held in its new position by anchorage to a fixed point on the eyeball, so 
that there can be no elevation or movement of the lid through the trans- 
planted portion of the superior rectus independent of the eyeball/’ If this 
is the case (and the author concurs in it), then the simplest form of secure 
attachment of the upper lid to the superior rectus is the proper surgery for 
the case. Figures 284 and 285 show the normal intimate relationship which 
is present between the superior rectus muscle and the levator tendon; and 
if the illustration is carefully examined, the rationale of the surgery is 
plainly seen. There are two qualifications, however: the operation does 
not lend itself to unilateral ptosis; and second, the presence of a normal 
superior rectus, with normal action, is absolutely essential. 

The various modifications of the Motais are considerable in number. 
The author wishes to call special attention to Shoemaker's modification of 
the original Motais and to Wilder's further modification of Shoemaker’s 
technique. Kirby* has continued in the simplification of the technique. 
Greeves* has modified it further by a tarsal plate plastic, and Dickey 1 has 
combined superior rectus surgery with a blepharopexv by means of a fascia 
lata sling. Wiener has combined an advancement of the levator with 
Motais's principle by inserting the paralyzed levator into the intact tendon 
of the superior rectus. The author utilizes the Motais principle whenever 
it is possible, all dissection being done through the upper lid (as recom- 
mended first by Shoemaker) and without opening into the conjunctival 
cul-de-sac at any time. There are many other modifications of the utiliza- 
tion of the Motais principle but those which are to be described are char- 
acteristic-additional text would be superfluous. 

Figure 315 is a copy of the original illustrations of Motais. They are 
clear and need no great additional description. The operation is best done 
under general anesthesia but cocain instillations and a cocain-adrenalin 
injection can be used for local anesthesia. The eyeball is rotated down- 
ward with a stout suture placed through the conjunctiva close to the upper 
limbus, and while the upper lid is held everted, a T-shaped incision is made 
in the conjunctiva above the limbus and into the conjunctiva overlying 
the tarsal cartilage. The edges of this incision are undermined and the 
tendon of the superior rectus is exposed. The middle third of the tendon is 
separated from the remaining portion of the tendon by a small scalpel, the 
sharp blade of the scissors, or with a small sharp hook. A slip of tendon is 
thus formed about 3 mm. wide and 1 cm. long. A double-armed suture is 
placed in this, at its intact scleral insertion, the sutures being passed from 
beneath the slip upward. This tongue is then cut free from the sclera and 
held to the side by small forceps. An incision with a small scalpel is then 

* Ann. Ophth , October, 1907. 

1 A Modified Operation for Blepharoptosis, Arch. Ophth , 67, 4, 192S. 

* Brit. Jour. Ophth , 17. 741, December, 1933. 

* Am. Jour. Ophth., Ser. 3, 19, 660. August, 1936. 
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to be made through the levator muscle, in the upper extremity of the 
vertical line oj the T-incision at the upper border of the tarsal plate and 
parallel to this upper border. Curved scissors are passed through this 
incision and carried to the anterior surface of the tarsal plate, the points 
then directed toward the lid margin, separating the skin from the under- 
King tissue to a point 3 to 4 mm. from the line of cilia. The two ends of 
the suture are then passed through the levator incision and through the 
tunnel of skin formed upon the anterior surface of the tarsal plate, to 
emerge through the skin 4 mm. from the lid margin. The conjunctKa! 
wound is now dosed, the sutures tied over a roll of gauze or through a pearl 
button, and the usual ptosis dressing applied. 



Fig 315 —The classical Motais technique (After Haab. Augen Operationslehre, Verlac. 
Lehmanns. MQnchen, 1904. and Jour Am. Med Assn ) 


The usual postoperative technique follows in so far as the after-treatment 
is concerned. The author has observed in many of these cases, immediately 
postoperative, after Motais surgery (regardless of its modification), that 
the patient has a rather definite disinclination to look down. It is strongly 
recommended that the patient be compelled to do this several times, at 
each dressing, to prevent undesired adhesions. 

In Shoemaker’s modification (Fig. 316) he passes the double-armed 
suture through the tendon slip of muscle from above downward, placing 
the loop on the upper surface of the slip. The orbicularis fibers are then 
undermined, exposing the tarsus on its upper margin. To do this, a hori- 
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zontal incision is made through the skin of the lid and the orbicularis down 
to the upper margin of the tarsus. The lid is now buttonholed, and Shoe- 
maker carries the sutures through this opening to fasten the tendon directly 
to the surface and the edge of the tarsus precisely as is the tendon of any 
muscle attached to the sclera in advancement surgery. Each needle is 
passed through the tarsus and then out through the skin and tied there 
over a roll of gauze. Wilder (Fig. 317) added to Shoemaker's modification 
the insertion of two absorbable sutures in the ligament of the tarsus on 
either side of the buttonhole through which the muscle slip has been passed, 
thereby shortening or tucking the tendon of the levator palpebne superioris. 



Pig. 310.— The Kirby nnd Shoemaker modifications, shoninir ako diagrammatic crotvs-section 
of the lid section. (Courtesy of Jour. Am Med A.^n ) 

Kirby’s technique’ is as follows: 

A horizontal incision 25 mm. long is made through the skin and orbicularis to 
the tarsus, 8 mm. abo\c the eyelid margin. The aponeurosis of the levator is fol- 
lowed backward to 8 mm. above the tarsal border. Here a horizontal mci«ion is 
made through the levator and tissues of the upper eyelid, exposing Tenon’s capsule 
The conjunctiva of the fornix is held down out of the way by a traction suture 
An opening is made in Tenon's capsule at the temporal side of the superior rectus 
and a hook is slipped beneath the muscle. The latter is exposed so that a tongue of 
mu«cle and tendon 4 mm. wide by 10 mm. long can be fashioned. A double-armed 
silk suture is passed through 2 mm. from its end. The muscle slip is transferred 
to a pouch which is prepared for it anterior to the tarsus. The needles are passed 
downward, piercing the eyelid margin, just na«al to the center of the cornea, and 
the suture tied, drawing the muscle tongue and lifting the eyelid to a po-ition of 
correction. A second suture is used to support the first and to secure accurate and 
firm apposition to the tarsus. The levator is not necessarily united The skin 
incision is closed by interrupted sutures. Excels tissue may he re«ected. A pro- 
tective dressing must be applied. The sutures are removed after seven to nine days. 

Figures 318, 319, and 320 show respectively n patient operated according 
to the original technique, one case operated by the Shoemaker technique, 
and one showing the combined Shoemakcr-Wildcr technique. 

• r«x>n»l communication. 
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Wiener’s combination of levator attachment to the intact tendon 1 is 
most clever. The tarsus is exposed by an incision across the center of the 
upper lid near the upper border of the tarsus and the main portion of the 



Fig. 320.— Bilateral congenital ptosis Note marked oecipito-frontalis correction in 
attempt to lift the upper lids ad maximum; B, immediate end-results with some edema of 
the lids still present; sutures still in place; C, same case six months later (notice loss of all 
oecipito-frontalis contraction); D, same easo to iHusftato lid closure po-ssible. 

‘ Presented at Clinical Conference, Am. Acad Ophth. and O to- Laryngology, 1937. 
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levator near the tarsus exposed between two hooks. Two sutures are then 
placed close to its insertion into the tarsus. The levator is then cut free 
from its tarsal attachment and the sutures lifted. A pocket is made with 
a straight blunt scissors through the fascia of the levator at least 15 mm. 
above tire upper border of the tarsus and through the conjunctiva into the 
upper cul-de-sac. A speculum is then introduced into the palpebral fissure 
and the conjunctiva dissected down to expose the superior rectus tendon. 
The two sutures on the levator are brought down through this dissection 
and one attached to each side of the superior rectus tendon 5 min. back of 
its insertion. Both conjunctiva and skin incisions are closed and the post- 
operative treatment carried out as is customary for ptosis surgery. Here 
also, as in all ptosis operations, the Frost lower lid suture is recommended 
as a postoperative procedure. 

The author's technique of the Motais-Shoemaker operation is a relatively 
simple procedure. A horizontal incision is made through the lid above the 
upper border of the tarsal cartilage. This is carried through the orbicularis 
and through the levator and the smooth muscle of the lid down to the eye- 
ball. A stout suture must be passed through the conjunctiva above the 
limbus to keep the eyeball rotated strongly downwards. A self-retaining 
speculum is placed in this incision and the superior rectus tendon isolated 
and lifted from the sclera. A double-armed suture is then passed through 
the tendon and the muscle fibers of the superior rectus, with its loop on 
the under surface of the muscle, at the junction of the middle and outer, 
and middle and inner thirds. This may be whip-stitched. The position 
of this suture in the tendon is all important. If it is placed too close to its 
scleral insertion, very little if any correction will be obtained, and if it is 
placed too far back, an over correction will result. To estimate the cor- 
rectness of the insertion, the suture above the limbus should be relaxed 
sufficiently -to hold the eye straight to the front. The upper border of the 
tarsal cartilage should then be grasped and moved to the point on the 
superior rectus muscle at which the suture has been inserted. The position 
of the lid margin now will be an estimation of adequate or of incomplete 
correction. The correction will be sufficient if, at this time, the lid margin 
just clears the superior limbus of the cornea. This amount of lid elevation 
would be an overcorrection if it remained unchanged. Subsequent healing, 
however, results in some later loss of the elevation obtained. The position 
of the lid margin, therefore, as just described, is the proper one. If the 
suture is not correctly placed, it should be withdrawn and replaced until 
the operator is satisfied as to its position in the tendon or the tendinous 
muscle fibers of the superior rectus. The anterior surface of the upper 
border of the tarsal cartilage is now bared of orbicularis and of fascia by 
careful dissection. The two sutures are then passed through the upper edge 
of the tarsal cartilage at points very slightly wider than that distance in 
which they lie in the musde. The two sutures then pass over the edge of 
the tarsal plate, a second bite taken on the anterior surface of the tarsal 
plate by each needle about 3 mm. from the upper edge of the tarsal plate 
and then directly out through the skin above the lid margin. Before these 
are tied they are again pulled taut and an estimation made of the amount 
of elevation achieved. If the correction is satisfactory these sutures are 
threaded through a small pearl button and firmly tied. Two additional 
absorbable sutures of Xo. 64) catgut are placed from levator fascia at the 
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upper lip of the incision to the side of the rectus muscle and then continued 
from there to the anterior surface of the tarsal plate somewhat below its 
upper border. One is placed on each edge of the muscle and firmly tied, 
and the ends cut short to be subsequently buried. The shin incision is 
closed with an intra-dermic dermol suture, a running suture, or with inter- 
rupted silk sutures. A Frost lower lid suture completes the operation. 
Figure 317, A, shows the dissection through the lid surface and the suture 
placed in the superior rectus muscle; B, illustrates the continuation of this 
suture through the upper margin of the tarsal plate and through its anterior 
surface to emerge upon the skin of the lid; in b and b', are also shown the 
absorbable sutures which pass from levator and levator fascia through the 
muscle and on to the anterior surface of the tarsal plate, as additional 
safeguards; and C, is the end-result diagrammatically shown. The tech- 
nique is that of Shoemaker’s very slightly modified, utilizing in addition 
Wilder’s adjunct sutures as he first placed them in his Motais technique. 

Dickey’s superior rectus fascia lata sling is undoubtedly the firmest 
attachment that one can obtain between the superior rectus muscle and the 
tarsus. In addition to this, it also, with Shoemaker's modification of the 
Motais operation, obviates the dangers connected with failures from the 
classical ptosis operation through tearing of the tendon slip or through 
sloughing of the sutures in the tendon slip postoperatively. Dickey first 
obtains an 8 to 10 cm. long strip of fascia lata 5 to 6 mm. wide. (The tech- 
nique of this has been already given, page 250.) The central third of the 
tendon of the superior rectus muscle is isolated, but not cut, and a suture 
looped through it. The fascia lata strip folded once longitudinally (to give 
added strength) is then passed under the central third of the tend on of the 
superior rectus and the suture is withdrawn. The conjunctiva and Tenon’s 
capsule over the lateral portions of the muscle are sutured with No. 4-0 
catgut, leaving tlie central portion exposed. The speculum is removed 
and a horizontal incision 1.5 to 2 cm. in length is made in the upper eyelid, 
parallel to the lid margin and about 8 ram. from its edge. The incision is 
extended down to the tarsus and the dissection is continued toward the 
lid margin and laterally until the tarsus has been exposed sufficiently to 
allow ample space for the placing of sutures. The upper border of the tarsus 
then is exposed, and at the middle point just above this edge an incision 
5 mm. in width is made through the fascia and tendon into the conjunctival 
sac. The fascia lata strips are brought through this opening by forceps 
and pulled down over the tarsus. A double-armed white silk mattress 
suture is placed in the tarsus at the junction of the outer and middle thirds 
and well down toward the lid margin. This suture is then passed through 
the folded fascia lata strip, is tied, and the suture cut. Another double- 
armed white silk mattress suture is placed in a similar position at the 
junction of the inner and middle thirds of the tarsus. By traction on the 
fascia sling the point is determined where the second suture should be 
placed through the fascia lata. One knot is tied, and if, after inspection, 
the position of the lid is satisfactory, the second knot is tied. The position 
of the lid may be varied by lengthening or shortening the fascial sling to 
lift the lid margin to the edge of the limbus. A second pair of mattress 
sutures is passed through the tarsus and fascia lata to insure a firm attach- 
ment. Tiie excess fascia lata then is cut off close to the second suture. The 
skin incision is closed with a continuous subcuticular suture. 
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Dickey calls attention to the rather marked edema which occurs not 
infrequently in these cases postoperatively. Figure 321 shows the three 
important steps in his surgery. 

Gifford 1 has recently modified the Dickey operation enhancing the 
value of the procedure to a \ery definite degree. As Gifford said, func- 
tionally and cosmetically the results are much better than formerly ob- 
tained. The shape of the fissure after the surgery approximates the normal 
elliptical one. and the lidfold is usually quite satisfactory. The surgery is 
done wholly through the upper lid, and Gifford emphasizes the advisability 
of always using fresh fascia. It should be an ideal procedure for severe 



Fig 321. — Technique for Dickey's fa.-~ci3 lata levator superior rectus sling. J, dissection 
of the superior rectus muscle; B. incision through lid into the superior fornix, subeonjuneti- 
vally; C, utilixatxm of the fascia. 

bilateral ptosis with intact superior recti and probably for children who 
are a bit younger than those one would select for the classical Mo tats 
technique. 

Mention must be made of Trainor’s technique as well. Wiener feels 
that it is the easiest to perform and one of the best for ptosis. The lid is 
everted and a through-and-through right angle incision made through the 
conjunctiva and the superior margin of the tarsus so that the mid-point of 
this flap outlined lies at the mid-line of the lid. The vertical incision is to 
be 2 mm. long, and the horizontal line about S mm. in length. An incision 
i Modification of the Dickey Operation for Pto*is. Arch- Ophtb., vol. 28. No. 5, November. 
1942. 
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is then made through the bulbar conjunctiva and the two edges of the 
superior rectus bared. A mattress suture is placed in the movable angle 
of the tarsus-conjunctival flap formed, this suture passed beneath the superior 
rectus muscle, and by means of the suture the tarsus-conjunctival flap is 
drawn beneath the rectus muscle. The cut edges of the tarsus-conjunctival 
flaps arc then resutured to their former positions— anchoring in this way, 
the upper margin of the tarsus firmly to the superior rectus muscle. The 
writer objects to the cul-de-sac adhesion which is formed in that it may 
limit downward rotation of the eyeball, and cause irritation to the patient. 
1\ iener stated that there may be some initial entropion present but that 
this disappears very promptly. 



Tig. 322 — Skin rejection for the ptosis of neurofibromatosis (Courtesy of 
Jour Am Med Assn > 

Jameson' recently published an operation, wherein he lifted an unsectioned 
loop of the full width of the superior rectus muscle and buries this into a 
pocket formed for it by slitting into the tarsus near its upper border. The 
operation is done altogether from the conjunctival side. The superior 
rectus is exposed and two double-armed silk sutures introduced through 
tlie rectus from below; these sutures are then passed through the slit made 
in the tarsus carrying the muscle up with them— to be tied upon the skin 
surface. Jameson states that graduations in the degree of correction can 
be obtained with his operation in four ways: by introducing sutures at 
varying distances from the insertion of the muscle (the farther back these 
are introduced the greater the gradation) ; by folding the muscle on itself in 
drawing it into the pocket; by lowering the aperture of the pocket on the 
tarsus; and last, by approximating the end of the muscle (loop) by traction 
nearer the intermarginal space. 

1 Arch Ophth.. vol 18. October, 1937. 



Flo. 323 — Pto-is from and with chronic follicular conjunctivitis, right eye. prohaWv 
trachomatous .4 before and B, after taraus resections, Wheeler technique. (Jour. An. 
Med Assn., sol 109 December 4. 1937 ) 



Fig. 324. — Pto*is with neuro5bromatosi-. Cartilage graft wa» used, in addition, to elevate 
the evehall (Jour Am Med Ascn . vnl 109. December 4. 1937.) 



Fig 325.— PtoMS with neurofibromatosis, with the loss of the rrgoma. Huai operation was 
a fascia stag (Jour. Am. Med. Assn, vol- 109. December 4. 1937.} 
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Ptosis, when accompanied by other oculomotor paralysis, is not essen- 
tially different in so far as therapy is concerned. The oculomotor condition 
must be corrected first, however, to guard against diplopia following the 
correction of ptosis. Figure 145 illustrates the correction obtained by a 
levator advancement in a complete third nerve paralysis case with strabis- 
mus fixus and amblyopia in the deviating eye. In a given case, such 
surgery may consist of: (1) tenotomy of the inferior oblique; (2) advance- 
ment of the inferior rectus; (3) advancement of an internal rectus and 
advancement with resection of a superior rectus; last, an advancement of 
the levator with tarsectomy. The head tilting, the only residual sign, from 
the original, may remain after surgery is completed. Even though many 
of these cases arc corrected for purely cosmetic reasons, the sequence of the 
surgical procedures must l)e as outlined. (See section on the correction of 
paralytic strabismus, pp. 222, etc.) 

Complicated ptosis, as with benign neoplasms, is best illustrated by 
those not rare cases of neurofibromatosis with ptosis. Some of these cases 
have other extensive defects accompanying, as the loss of the zygomatic 
process, marked deformity of the floor of the orbit, etc. After tumor 
resection (for roentgen-ray is absolutely valueless in these conditions), the 
skin and orbicularis must be resected ns in Figure 322. The major number 
of cases can be completed with a Hunt-Tansley procedure with fair satis- 
faction. Figures 324 and 325 illustrate two such instances. 

Acquired Ptosis 

Earlier in this section an incidence and etiological table for congenital 
ptosis was presented. 1 That portion considered only congenital situations 
as these apply to the levator, to the accompanying extra-ocular muscles in 
addition to the levator which may be involved, and had also considered 
other congenital defects as colobomata, epicanthus, ankyloblepharon, and 
microphthalmia which have as an accompaniment a congenital ptosis not 
due always to levator paralysis alone. 

This section is to consider only acquired ptosis, not de\ elopmental 
defects; ptosis as the result of traumatisms, or of disease. 

It is a fact that most cases of acquired ptosis are surgical problems Some 
of these are of this type very early in their course as, for instance, a com- 
plete sectioning of the third nerve. In others, the surgical correction is to 
be carried out at a considerably later date as in the pseudo-Graefe syndrome 
or ptosis following a head injury. A small percentage of the eases never 
become surgical situations; progressive external ophthalmoplegia, the 
ptosis of myasthenia gravis, and the ptosis of thyrotoxicoxis (at times) are 
such situations. 

Classification: 

1. Traumatic (peripheral, cicatricial). 

Figure 311 is a peripheral traumatic ptosis from pure cicatrix with 
complete destruction of the levator by evulsion of the levator. 

Figure 298 is a peripheral type of ptosis from a partial sectioning of 
the levator. • ... 

Figure 290 is a peripheral type of ptosis as a result of cicatrices in 
the superior conjunctival cul-de-sac apparently from trachoma. 

* Trans. Am. Acad Ophth. and Otolaryn , 1042. 
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Classification : — (Continued.) 

2. Traumatic (central and cerebrospinal) essentially sympathetic 

nerve paralysis. 

3. Third nerve paralysis. 

(a) Peripheral. 

See Figure 153 the result of section of the third nene by an 
intra-orbital knife wound. 

(1) Infra-nuclear (trunk). 

See Figure 144. This is the type of injury which is commonly 
responsible for the pseudo-Craefe syndrome. 

(c) Nuclear. 

See Figure 2S7, a case of progressive external ophthalmoplegia 
with complete bilateral ptosis. 

(1) Vascular (brain stem hemorrhage; ophthalmoplegic mi- 

graine). Syphilitic amyotrophy. 

See Figure 320. A, a case of ophthalmoplegic migraine as 
reported by Bruce and Wilson.* 

(2) Direct trauma, indirect trauma, as from a basal lesion. 

(3) Inflammatory - 

See Figure 326,2?, ptosis of a case of cerebellar ataxia, in- 
flammatory and degenerative situation wherein ptosis 
is not uncommonly a symptom- (Bruce and Wilson.) 

4. Third nene regenerating fibers (pseudo-Graefe syndrome). See 

Figure 144. 

5. Cervical sympathetic paraKsis. 

A classical cenical sympathetic paralysis as seen in cervical 
sympathetic resections or paralysis. See Figure 327,2?. 

6. Atonic ptosis (senility, old enucleation). 

Figure 101 is a rather classical atonic ptosis following an old 
enucleation. 

7. Neuromuscular. 

See Figure 321. a case of: 

(а) Myasthenia gravis. 

(б) Thyrotoxicosis. 

S. Degenerative. Blepharochalasis. 

See Figure 210. 

9. Neoplasm, as neurofibromatosis. 

See Figure 324. 

10. Hysterical. 

See Figure 32S, .4 and B. 

Traumatic, peripheral, which includes conjunctival conditions such as 
trachoma and pemphigus, epidermal defects from contracting cicatrices 
and socket and lid defects are seen often. 

Traumatic, central, is very closely allied with third nerve paralysis as 
seen in subdivision three above. It is included, however, as a portion of 
traumatic acquired ptosis because of its etiology. It is a consideration of 
such a situation as occurring from head injuries, chiasmal, and cavernous 
sinus pathology, and neoplasm and inflammatory situations. 

Third nerve paralysis: Third nerve paralyses are to be subdivided into 

i Wilson and'Brof*. Neurology, WUHana & WCldn* Company. Baltimore, 2, liS2, JMO- 
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peripheral, infra-nuclear, and nuclear. Under peripheral are such intra- 
orbital situations as one would see from nasal accessory sinus pathology. 
The cavernous sinus syndrome and the syndrome of sphenoidal ridge 
meningioma would be examples of neural factors. Third would be the pure 
trunk involvements as one sees not uncommonly in fractures at the base. 




Fla. 326, B.— Ptosis with cerebellar ataxia. (Other Jorms ol ophthalmoplegia leas common.) 

(From Wilson and Bruce. Neurology; courtesy of Williams* Wilkins) 

The infra-ocular situations are those conditions as temporal lobe neo- 
plasm, sphenoidal-temporal lobe abscess, multiple sclerosis, and/or similar 
posterior longitudinal bundle situations, and complete third nerve internal 
and external ophthalmoplegia. 

The nuclear situations to be considered are the vascular brain stem 
hemorrhages, ophthalmoplegic migraine, aneurysms (saccular and other- 
wise), inflammatory conditions and cerebellar abscess. 

The ptosis of third nerve regeneration, that is the pseudo-Graefe syn- 
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drome, has been discussed. Cervical sympathetic paralysis and the ptosis 
of atony are pure surgical problems and appear under that subdivision. 
Myasthenia gravis and thyrotoxicosis are seldom if ever surgical situations. 
The ptosis of blepharochalasis is a dean-cut surgical problem and is con- 
sidered in another division. The surgery of neurofibromatosis and its 
resulting ptosis is discussed under that subdivision. 




Group 10, hysterical ptosis, is rather rare. Figures 32S .4 and B are such 
an instance. The patient, aged eighteen \ears, developed the condition 
following a relatively minor head traumatism. Neurological examination 
was negative throughout. During the recovery stage of a general aiue*- 
thesia (given for that purpose only) the patient demonstrated normal 
ocular motility and normal lid action, bilateral. Figure 32S.4, A is an 
unposed photograph in repose; B is taken with patient looking directly at 
the camera; C illustrates the lack of response on the part of the patient, 
for she is attempting to follow a moving finger. Figure 330 fi, A is taken 






(see text). 


( 415 ) 
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with manual elevation of the ptotic lids without instructions to the patient; 
li, patient is instructed to look to the left. It illustrates the limitation of 
upper rotations in the left eye with a suggestion of overaction of the right 
inferior oblique muscle. C is the patient in repose, eyes to the front, both 
lids normally lifted but wearing a crutch to lift the right upper lid alone. 
Releasing the lid from support on this side is followed immediately bv 
bilateral ptosis. 



Fig. 329 —Ptosis dressing universal postoperative regardless of type of ptosis operation 
which has been done Frost lower lid suture to protect the cornea. Photograph talen on 
fourth postoperative day at the tune of second dressing In this instance, operation was 
bilateral levator advancement. Motais procedure and the Hess type of surgery would not 
need the buttons as placed here for the sutures. 

Surgical Principles for the Correction of Acquired Ptosis.— In discussing, 
in general, the surgical principles for acquired ptosis one must, of necessity 
be rather indefinite as to details, hi any cases of acquired ptosis have 
characteristics -which are so definitely individual to the case being studied 
that principles alone are possible. 

Group 1: In tills, scar resections are essentially of outstanding necessity. 
Following this the Hess technique is to be used if orbicularis fibers are not 
sufficiently normal for an orbicularis transplant. Actually it is probably 
the idea! situation for the Hess procedure. Orbicularis transplants and 
fascia lata slings, however, are probably equally satisfactory. 

Groups 2 and 3; These conditions are essentially paralytic regardless 
of the site of the pathology at fault, hence orbicularis transplants and 
fascia slings are the technique best indicated. 

Group 4 : In this the first procedure is to resect the levator from the tarsus 
and the superior cul-de-sac, including a resection of the lateral horns of the 
levator. Sometime biter an orbicularis transplant, as outlined by the 
Reese technique, is the operation of choice. There should be an interval 
between the two operations so the surgeon can be assured that a complete 
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paralytic ptosis has replaced the earlier pseudo-Graefe syndrome. When 
ptosis from cerebral sympathetic paralysis becomes an operable situation 
levator advancement is sufficient for the correction. In many of these 
cases it is not necessary to resect the tarsus simultaneously. 

Groups 5, 6 and 8 and subsections, are a matter for levator resections. 
Usually, however, through the external surface because in many of these 
cases there is destruction of orbicularis fibers and atrophy of the levator. 
Some of them have a shallow inferior cul-de-sac, and a large atropic fundus 
of the orbit may be present in others. The ptosis which accompanies 
blepharochalasis is corrected nicely by the surgery necessary for the 
primary condition. In some of these instances, especially in those eases 
wherein the pathology is due to an old long-standing enucleation, a Tenon's 
capsule implant may be a first operation of necessity. Following this the 
inferior cul-se-sac, formerly shallow and now perhaps lost, must be replaced 
with a skin graft, the third procedure then is the correction of the ptosis, 
preferably bv the Everbusch technique. 

Group 7 : Neuromuscular ptosis is not a surgical situation. 

Group 0: The surgery of neurofibromatosis following the resection of the 
tumor is largely and in almost all instances a matter of utilizing the Hess 
procedure. Because of the scars present and secondary to earlier surgery 
no other form of procedure is possible except the use of fascia lata. 

Group 10: Hysterical ptosis is not a surgical situation. 
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CHAPTER XII 


SURGICAL CONDITION’S OF THE LIDS — Continued 

Ectropion. Trichiasis. Entropion. Cul-de-sac Reconstruction'. 

Pemphigus (Essential Atrophy of the Conjunctiva) 

Ectropion and trichiasis and entropion are to be considered together 
from a surgical standpoint. The latter two are simply degrees of the same 
deformity. 

ECTROPION 

Ectropion may affect both the upper and the lower lids, and will range 
from a complete loss of the skin of the lid with the presentation of the 
entire conjunctival cul-de-sac, to a very slight deformity of the lid margin. 
The condition is often present in old people due to a senile relaxation of 
the skin and muscles of the lower lid. With the exception of a few post- 
operative forms, which will be mentioned later, herein, the condition is 
practically always an accompaniment of trauma or of chronic ocular 
disease. Under this there are two types seen, a scar tissue contraction 
ectropion and a paralytic or relaxation ectropion. The latter is present in 
the lower lid only and corresponds to the ptosis present in the upper lid. 

Correction is demanded in an ectropion because of the constant epiphora, 
the keratitis, and the conjunctivitis from the exposure of these tissues, and 
because of the unsightly defect. Ectropion may also complicate contracted 
sockets following enucleations, whether operative or traumatic. 

Ectropion may be further subdivided, for convenience, into: spastic, 
atonic, and cicatricial forms. A fourth form of ectropion is occasionally 
present, but it is so definitely mechanical, due to exophthalmos, to staphy- 
lomata, to retrobulbar inflammatory changes, and to similar evident and 
potentially more serious circumstances, that it can be dismissed with this 
mention. The correction of the underlying condition is necessary for the 
correction of this accompanying ectropion. 

Spastic and atonic ectropion are quite different. Spastic ectropion is 
usually an accompaniment of acute orbital inflammation. It almost seems 
as if the retrobulbar inflammatory process is pushing forward against an 
irritated hypertonic orbicularis. As a result of this the tarsal plate is 
abruptly everted. When this is once established, further irritation and 
swelling continue the process. Beard speaks of the condition as blepharo- 
paraphiraosis. Atonic ectropion, which is usually confined to the lower 
lid, is due to a paralysis of the orbicularis combined with an atonic relaxa- 
tion usually of all of the tissues of the lower lid. As a result, there is an 
actual increase in the length of the lower lid. 

The senile or atonic forms of ectropion are readily corrected. Those of 
mild degree will usually respond to a series of galvano-cautery punctures 
after the method of Ziegler. With this procedure a series of cautery 
punctures are made within the conjunctiva of the inferior cul-de-sac, 3 to 4 
mm. behind the lid margin, and a slightly less distance from each other. 
The punctures should pass into the tarsal plate but not through it. The 
slight amount of cicatricial tissue formed in the inner surface of the tarsus 
(418) 
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will tend to invert the eetropic lid margin. Figure 330, A and 13, shows the 
results from this. 

Paralytic or senile ectropion of the lower lid of the more severe degree 
will need a tarsorrhaphy or a blepharoplasty at the outer canthus. The 
old method of Snellen’s ligature may be used in cases of moderate degree 
but the results are not always lasting. In a case for correction, the opera- 
tion planned depends almost entirely upon the degree of the ectropion; 
after that the underlying cause is of importance. The operations described 
should, in the order stated, correct the senile defects from the moderate 
cases to the severe types. 



Fia. 330 — A, results from Ziegler cautery puncture for ectropion B shows results of this 


Figure 331 illustrates tiie Snellen ectropion and entropion sutures as 
well as the Gaillard-Arlt sutures. Two double-armed sutures are to be 
used. Each needle is introduced into the everted conjunctiva at the edge 
of the tarsus nearest to the margin of the eyelid and to the right and the 
left of the greatest point of the ectropion. This will usually lie at the junc- 
tion of the outer and inner thirds of the lid. The needle is passed down 
through the eyelid to appear on its surface about 2 cm. below the lid margin. 
Each end of the double-armed suture is passed similarly, but each at about 
4 mm. from the other. The two sutures are tied over a roll of gauze with 
sufficient tension to straighten the lid margin and correct all ectropion. A 
strip of adhesive may be placed over the tied sutures but the eye need not 
be bandaged. The sutures may be removed after six days or more, or 
allowed to remain for six weeks, depending upon the degree of ectropion 
present and its underlying cause. Several other similar sutures have been 
recommended, but this one has been satisfactory with the author under 
all circumstances. Verlioeff has a somewhat different suture from the prin- 
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ciple of the Snellen suture. It is rather similar to the Axenfeld suture, 
which has been described for lagophthalmus, in that it is the replacement 
of atonic orbicularis fibers by looped inelastic braided silk sutures. His 
suture, however, is retained only from two to three weeks, while the 
Axenfeld is a permanently retained buried suture. A long and slightly- 
curved needle is armed with a Xo. 2 waxed braided suture. This is passed 
immediately beneath the skin, beginning at the outer angle, about 6 mm. 

to the nasal side of the commissure and about 
3 mm. above it- The suture is passed 3 mm. 
from the lid margin immediately beneath the 
skin of the lid to a position over the inner angle 
similar to that at the outer angle. This end 
is threaded through a pearl button. The 
needle is then withdrawn, the other end of the 
suture rethreaded, the suture looped through a 
pearl button, and a second loop of the suture 
passed 3 mm. below the upper loop, starting, 
however, from a point only slightly below the 
site of the insertion of the first suture. This 
suture emerges at the outer angle close to the 
first end. Here the two sutures are passed 
through the second pearl button, and tiwl with 
bow knots and with sufficient tension to evert 
the lid into slight entropion and to hold it 
there. A postoperative dressing is not neces- 
sary. The sutures are to be tightened or loos- 
ened through the temporal button as the 
occasion demands. 

Wiener 1 lias recommended a strip of fascJ3 
lata placed very similarly to those Verhoeff 
sutures for the ectropion and sagging of the 
lower lid which results from seventh nerve 
paralysis. A stripoffascialataistobeanchored 
to the internal canthal ligament, passed be- 
neath the lid margin subcutaneously to the 
outer corner and there sewn tightly, stretched, 
to the external canthal ligament and to the 
periosteum of the outer orbital margin. Wiener 
states: “I believe it will hold the lower lid 
firmly against the globe and prevent the dis- 
agreeable constant flow of tears as well as add 
to the patient’s looks.” 

The excision of a wedge of conjunctiva and tarsus, apex of the wedge 
downward, according to the method of Kuhnt, is a very satisfactory form 
of treatment. The excision must stay well away from the skin to prevent 
an immediate perforation, or by subsequent sloughing, coloboma of the 
lower lid. The sutures, when placed, should pick up the tarsus and con- 
junctiva separately, and the suturing must start at the apex, inferior 
portion of the area of excision. Some redundancy of the skin may result, 
but it will eventually smooth itself without a defect remaining. This 
operation brings the cul-de-sac upward toward the eyeball. 



entropion. 
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Imre 1 describes an operation for senile ectropion which he has used with 
excellent results for the past eight years in numerous cases. An incision 
12 to 16 inm, long and 8 to 10 mm. deep is made in the marginal portion 
of the lid in its middle third, extending more nasally than temporally. A 
second incision parallel to the first and 3 mm. below it is made in the skin. 
A short vertical incision is made, usually on the temporal side, to connect 
the two incisions. A Kuhnt triangular piece is removed from the con- 
junctiva. To determine its size, the free skin is drawn temporally to see 
how much will overlap, and the relaxed conjunctiva then indicates the 
amount to be removed, usually 6 to S mm. A similarly sized triangle 
should he remo\ - e<l from the skin below the lower incision. This is made 
3 mm. deeper. The sutures are placed as follow s : one near the apex of the 
conjunctival triangle with the knot in the conjunctival sac; the second 
suture is brought out through the skin of the intermarginal line, and two 
sutures close the skin triangle in a vertical line. The extra skin on the 
temporal side can be excised. One or two sutures should be used to repair 
the temporal angle of the incision. 

Kuhnt’s operation was the forerunner of many different operations for 
triangular resections. Muller was the first to modify this by incising the 
lid margin and separating the conjunctival lamella from the underlying 
orbicularis lamella so that in addition to the conjunctiva triangular resec- 
tion there could also be a readjustment of these two lamella? to minimize 
that folding which w-nuld occur on the skin surface. 

The removal of a triangular area of skin at the outer canthus, apex 
downward, and base including in part the margin of the lid, will correct 
the more severe forms. The triangular area of tissue is excised, an inter- 
marginal incision made in the lid margin for a distance the same length of 
the triangular excisions, and the broadly pedicled flap thus outlined is 
undermined. In the suturing a start is to be made at the apex of the area 
excised. The lid flap is moved outwardly by the sutures, thus straightening 
the line of the lid margin. This procedure may he accompanied by a simul- 
taneous excision of the conjunctiva and of the tarsal plate at the middle 
point of the lid, depending upon the amount of correction demanded 
Considerable correction can be obtained in a relaxation ectropion b} the 
amount of the mo\emcnt allowed to the triangular flap outlined at the 
outer canthus. This operation alone, or combined with the first, ele\ates 
the level of the lower lid, draws it up toward the outer canthus, and causes 
the conjunctival surface of the lid to lie in close apposition to the con- 
junctiva of the eyeball. When the excision of skin at the outer canthus is 
done alone the effects of the operation may be emphasized by the excision 
of a tiny triangle of conjunctiva and tarsus at the outer canthus as sug- 
gested by Elschnig. The conjunctiva is then sutured before the flap of 
skin. The apex of this small area will lie on the same plane as the level of 
the larger triangle, its apex opposite and naturally deeper in the cul-de-sac 

Adam's operation, which was one of the first for through-and-through 
wedge resection, took care of this in the mid-line of the lid. Yon Ammon 
moved it to the external canthus. Walther moved it even more laterally, 
resecting a triangle from both the upper and the lower lids, as was neces- 
sary, the bases of these triangles lying conjointly in the upper and lower 
lids with the apex lying laterally to the external eanthal angle. Argyll- 
* Kim. Monalsbl. {. .Augenh , 95, 303, September, 1933. 
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Bobertson combined a triangle resection near the outer can thus with a 
strap-like pedicle flap lying parallel to the lid margin. This he swung up 
and out so that the redundant skin was moved laterally without folding. 
The Szymanowski modification of the Kuhnt operation is, however, the 
most satisfactory of all of these. Figure 332 illustrates the technique. 
The entire eyelid margin is split posterior to the line of lashes. A triangular 
section is then made of conjunctiva and tarsus, at the mid-point and of 
such a size that when the two edges were approximated the conjunctiva 
turns in against the ej eball. The triangular conjunctival section should be 
done first. The Szymanowski resection is then made at the outer canthus, 
its base directed upward and outward, its length being determined by the 



Fig 332 — Kuhnt-Szymanowski technique. 


degree of ectropion present. The seeond incision extends straight down- 
ward from this and of twice its length. The third incision connects the 
lower end of this with the one started in the angle of the outer canthus. 
The skin is then slightly undermined, and the wounds are sutured. The 
triangular tarsal wound should be closed first; three fine silk sutures are 
adequate, the point of the triangle being first closed. These sutures should 
not be placed too close to the edges of the wound, because they are easily 
tom from the tarsus. Special care is to be taken in placing the last suture, 
so the edges of the incision are accurately approximated and the margin 
of the ex elid well reestablished. The skin triangle is closed, after removing 
the lashes on the apex of this. The first suture is to pass from the outer 
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angle of the defect to the apex of the skin flap. The other sutures should 
close accurately the remainder of the wound to insure primary union. A 
third suture is necessary at the center of the eyelid margin where the tarsus 
resection was done. It should be a fine, double-armed suture, passing from 
the conjunctival to the skin surface close to the margin. The loop bridges 
each side of the closed line of the tarsus to pass through the eyelid and to 
be tied over a small roll of gauze. This is important, and unless done may 
leave a cicatricial indentation at the center of the eyelid. 

As Meller said, the results of the operation are always brilliant if the 
excised piece has been of sufficient size. It is important that the upward 
inclination of the first incision line for the skin resection should not be of a 
greater angle than that which lies between the two vertical incision lines. 
If so, closure is difficult because the skin of the upper eyelid will be drawn 
too far over the tarsus, and it is best to have this angle slightly smaller. See 
Figure 333 for a satisfactory result, lower lid. 



Fig 333 — The application of technique of Figure 332 


Siklosy’s technique which has been previously mentioned, and the 
Blaskovics modification of this can be used at times. The modification, 
however, is the essential factor, in that the suturing will certainly result in 
a puckering of the skin at the lower lip of the wound if a triangle resection 
is not carried out there. The more vertical incision of the latest modifica- 
tion by Blaskovics allows a scar to be in the least conspicuous position, 
gives the greatest amount of lift, and when combined with the triangle lying 
in the upper lid will correct many cases of a moderate degree of atonic 
ectropion. 

Beard’s operation for ectropion is something of a combination of Wal- 
ther’s triangular resection plus Arlt’s canthoplasty. 1 The technique as he 
(Beard) gives it is: 

To make a canthotomy and extend slightly the skin cut, undermine this below and 
remove a small triangle of skin containing a few cilia on the lower lip of the can- 
thotomy w ound. The outer extremity of the lower tarsus is forced out and grasped 
with fixation forceps and while skin and conjunctiva are retracted a catgut suture 
is passed through this from without at a distance from the cut end proportioned 
to the length of the proposed shortening. Alter this the superfluous bit of tarsus 
v Beard, Ophthalmic Surgery, P. Blakiston’a Son & Co., 1914. 




424 


Sl'IiGlCAL C0XD1TI0XS OF THE LIDS 


external to this insertion is cut away. A small triangle of skin and muscle, base in, 
is now cut from the upper lip of the canthotomy wound exposing the external canthai 
ligament. The suture is passed through this from within and Into the tarsus of the 
upper lid. The suture is tied, the ends cut short and the skin closed with bbck 
silk sutures. 

Terse n has a simplified operation modified from Walther’s triangle 
resection, which corrects beautifully many instances of a moderate degree 
of senile ectropion. It has not failed the author in any instance in which 
it was used. The technique is especially applicable to ectropion with a 
thickened conjunctiva. A triangle of skin and orbicularis, with its base 
toward the canthai angle, is first cleanly removed. An equal amount of 
this is to lie at the same level in both the upper and the lower lids. If 
anything, the major portion of the triangle should be slightly more below 
the level of the canthai angle than above. The amount which is to be 
removed is to he estimated by traction upon the external canthai angle. 
The base should extend from just below the orbito-palpebral fold, above, 
to slightly below the level of the ectropion, below. A strip of the thickened 
conjunctiva is to be resected from the lower lid for the length of the lower 
lid. This should be at least 2 mm . in back of the lid margin but should 
spare the normal conjunctiva of the fornix. The tarsus should not be incised. 
The conjunctival defect is closed with three or four black silk sutures and 
the triangle at the outer canthus then sutured. The first suture is to be 
placed from the apex of the triangle to the base of the triangle, hut the 
end in the base of the triangle should lie at the junction of the middle and 
lower thirds. As this suture is tied it pulls up the relaxed skin surface of 
the lower lid into the apex of the triangle in a V manner, the arms of which 
continue with the curve of the orbicularis fibers. The rest of the V is 
closed with an adequate number of black silk sutures. The only defect the 
operation has is that it does tend to elongate somewhat the palpebral 
fissure. 

Birch-Hirschfeld reports an operation for the cure of senile and spasiic 
ectropion, involving section of the orbicularis. The muscle is cut vertically 
through the center of the lid. The lateral portion is drawn upward and 
inward, and the medial portion downward and outward, and sutured in 
this manner. A crossing of the fibers is thus produced, the arch of the orbic- 
ularis muscle from the lid to its tendon shortened, and the width ol the 
muscle laxer broadened. 

Cantonnet recommends an operation embodying the excision of a wedge- 
shaped piece from the lower lid at the external canthus for spastic and 
relaxation ectropion. He speaks of his operation as external decalage of 
the inferior lid. He removes the external triangular flap and a portion of 
the free border of the lid at the external angle, and opens the external 
angle with a horizontal cut not passing the orbital border. His sutures 
are placed from the fixed portion of the lid, that is, the tarsus, to the 
fibrous tissue in the external part of the orbital border, and a second more 
superficial suture in the superior external angle of the cutaneous flap to the 
terminal fibers at the tarsus. The remainder of the wound is closed with 
ordinary skin sutures, no conjunctival suture being considered necessary. 
The originator of the operation claimed sex eral successes in the u«e of the 
operation. In placing the two important sutures one must be careful that 
the lid is held in its proper position to prevent the occurrence of ox error- 
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rectum and a resulting entropion. The author has used it for the lower lid 
in relaxation ectropion connected with blepharochalasis of the upper lid. 

Scar Tissue Contraction Ectropion.— Scar tissue contraction ectropion 
demands other methods for its correction. In the very slight cases, espe- 
cially when the scar is small and linear, and lies immediately below or 
within the lid, it may be resected and the lid resutured, or the incision 
made and the tension released through the subsequent rearrangement of 
the tissues by suturing, as suggested in one of the above operations. When 
this is done the line of the excision releasing the tension should be made in a 
V manner and sutured together to form a Y. At times the scar can be 
excised in a triangular or diamond-shaped manner, and by the subsequent 
suturing of the triangle or the diamond in u perpendicular line, the lid 
margin will be forced upward into inversion, thus correcting the ectropion. 
This, however, is only a degree of the V-Y practice. When such a triangular 
excision is made, the base, naturally, is up. It will assist very much in the 
placing of the sutures if two small linear incisions are made continuous 
with the base of this triangle for a distance of 3 to 4 mm., bent downward 
slightly, and then undermined. This is a modification first mentioned bv 
Dieffenbacb. This same surgeon also first advanced the wedge excision 
external tarsorrhaphy just described. Ulasko\ics recommends in certain 
moderate cases of cicatricial ectropion, especially after diseases of the lids, 
an eversion in which the tarsal cartilage is released through a conjuncthal 
incision, at its lower margin and upon its two surfaces and then everted 
by pushing it upwards and backwards. Occasionally after this operation, 
Spanyol states, because of shortening of the cul-dc-sac, a complete resection 
of the tarsal plate must be done. When this is necessary, it can be done 
through the old conjunctival incision line. 

Scar tissue contraction ectropion, however, in the majority of cases, 
needs more extensive operatise measures than the above. There is no 
doubt that tissue which is lost must be replaced. Frequently there has 
been but little tissue lost at the time of the original injury and the sub- 
sequent resuturing, but imperfect or careless primary suturing and secon- 
dary infection has resulted in a firm cicatrix with the resulting ectropion. 
The operator must study each case very carefully to determine whether 
the case can be corrected with scar tissue resection and suturing, or whether 
a'true loss of soft tissue has occurred. Figure 334 illustrates this well. In 
this instance nothing was necessary in the case except the resection of the 
scar and resuturing; B shows this suture line at the time of the first dres- 
sing. Figure 335 illustrates a similar case; in this, however, the cicatrix 
lies at the inner angle; C illustrates the technique, and D illustrates the 
case at the time of the removal of the sutures. This t> pe of case is undoubt- 
edly the simplest form of ectropion correction. Figures 33G and 337 are 
somewhat more complicated in that they were accompanied by the loss of 
the eyeball. The technique, as seen in B, shows the scar tissue resection 
necessary. The closure is then accomplished by undermining the various 
flaps which appear, and moving them into a correcting position. It is 
essential that the lid margin be supported by the most mobile flap and the 
one which can be sutured best into a horizontal direction. The closure 
of this case was readily achieved, the end-result, as seen, is quite satis- 
factory. These are instances of simple ectropion without the loss of tissue. 
The surgery in such instances is done upon the drawing board before the 
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patient reaches the operating room. The surgeon should make sketches 
of his case from photographs, upon these sketches show his scar resection 
and then decide the direction in which the flaps are to be moved. Another 
sketch should be made, as in the illustration, B, Figure 330, to outline the 
position of the sutures and the estimated immediate postoperative end- 
result. This sketch should be taken into the operating room with the 
surgeon and the plan as outlined carried out. Figure 337 illustrates scar 
tissue resection and suture in a staggered line to prevent continued con- 
traction. Figure 33S, a more complicated case, illustrates this perfectly. 
It shows the front and side views of a razor fight case as he appeared when 



FlO. 330 —Cicatricial ectropion with the low of the eyebalt A and D, Dreoperatue condition, 
B and C, planned resection and suture line, E, completed result 


first seen. The lower lid has been cut free and lies in a thickened edematous 
ectropion. The cicatriv in the inner angle shows very plainly the position 
from which the lower immediate lid inner angle was torn. It is evident 
there is no loss of tissue. The end-result is seen in C. Figure 339, A, is a 
sketch of the original defect made by the author prior to the operation 
showing the lines of all scar tissue resection; and C is the anticipated posi- 
tion of the suture; C of Figure 339 is to be compared with the immediate 
postoperative result of D and E of Figure 338, which are the photographs 
taken on the operating table before the case was dressed to show how 
accurately the plan decided upon could be and was carried out. When the 
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case b carefully planned (as most of these cases should be planned), the end- 
results are assured. To repeat, scar tissue resection and sutuie b applicable 
to all instances only where there has been no appreciable loss of soft tbsue. 

The same principles apply to those instances so often seen wherein one 
side of the cicatricial band will be in ectropion and the other in entropion. 
This is well illustrated in Fipire 340. The lateral lip of the wound b 
inverted while the medial lip b everted; A shows the defect present when 
the patient reported ; B and C are the end-result; D a sketch of the original 
defect, the resection of the cicatrices meticulously carried out; and F the 



Fig 337- — Cicatricial ectropion with the lo^s of the eyehalL C, at the time sutures were 
removed and glass eye fitted. 


suture lines necessary to close the defect, to readjust the tissues smoothly, 
and to support the lid margins so that a secondary notch will not be present 
at any place- In this sketch the large flap is very evidently the one to be 
used for supporting the tissues of the lid and equally valuable for breaking 
the continuity of the suture line so that the resulting postoperative scar 
will not be an unbroken line coursing away from the lid margin, vertically 
to it Thb is to be prevented in all instances. 

Loss of ®oft tissue b an entirely different matter. When this has occurred 
it must be' replaced. Ectropion with this can be corrected either by means 
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of a pedicle flap or through the use of free skin grafts either dermal, epi- 
dermal (that is, full thickness grafts) or the epidermal Ollier-Thiersch 
grafts. 

The blepharoplasty of Fricke and Dieffenbaeh for this correction is well 
illustrated in Figure 341. In this case the pedicle flap should he sufficient 
to correct the ectropion. Correction, which can be obtained without 
additional scarring, or through the use of flaps, having as their end-results 
a minimum amount of scar, is of course the best procedure. Flaps are 
necessary in those cases of ectropion with inadequate conjunctiva or with 
contracted sockets. Ectropion, in the presence of old osteomyelitis (TB), 
or of other similar deformities should always be corrected by a pedicle flap, 
for a free skin graft cannot be placed against an irregular bony surface with 
success. (See Fig. G9.) 



Axenfeld describes a hammock flap operation for cicatricial ectropion of 
the upper lid due to soft tissue loss as an accompaniment of the contracted 
socket. The flap is cut 3 to 8 mm. Mow the lower lid margin (naturally 
this must be in a normal state) with its two pedicles, both of the same 
width, lying at the level of the normal upper lid margin The flap should 
be as wide as in the defect in the lid. From the bases of the pedicles short 
incisions are made to pass over into the eanthal angles so that all of the 
tissues remaining in the upper lid can Iw elevated from tin* eetropie lid 
margin. The flap is then moved into the upper lid into ati area formed bv 
the incision and dissection necessary to relieve the ectropion. It* some of 
these cases a deformed tarsal cartilage must lie removed More the flap is 
sutured in place. If the lid margin and the line of ladies nrc lost, the 
releasing inei-ion can l>e made at the conjunctival-epidermal junction so 
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that the lower edge of the flap will assist in forming the new Hd margin; 
otherwise the incision line should be just above the line of lashes. Three to 
four weeks later some minor surgery will be necessary to correct a bit of 
puckering at the canthal angles. 

The free skin graft over a mold in the socket can be done if desired at the 
same time that the flap is placed into the lid. If it is to l>e done in two states 
the flap should be done first, and then as soon as this is healed the socket 
repair ma\ be proceeded with. Ectropion of the lids following a traumatic 
enucleation is not uncommon (Fig. 342. .1). In these cn«es the deformity 



Fig 339. — Technique for rase of Figure 3SS The photograph, of Future 33S ate to he 
compared with the pjeoperalire «ietehe. of Figure 339. e^peeudle i* C of lirjrr 339 to he 
compared with C of Figure 33S. in this there i# some postoperative edema still present: and 
also with D and E- 

is connected with a moderately contracted superior cul-de-ac, the down- 
ward drag of the cicatrix there forms a deep band with the resulting con- 
trariwise eversion of the tarsal plate of the lower or the upper lids and ectro- 
pion. Under ordinary circumstances, permanent intermarginal adhesions 
are not essential in die correction of a contracted socket. In these in- 
stances, however, as just described, they can be used. The superior cul-de- 
Wc is incised and a graft placed into position over a mold, as is customary 
for the reconstruction of a contracted socket. A large V-npcx downward 
mu-t then be removed from the tarsal plate, either through the posterior 
surface of the fid or the anterior surface to straighten the deformed cart i- 








432 


SURGICAL COX DIT IOXS OF THE LIDS 


jage, and the operation completed with intermarginal adhesions. In these 
instances it is wise to use as the mold for the graft a metal conformer rather 
than a mold of dental stent, in that the conformer is to be retained without 
disturbing the intennarginal adhesions for at least six weeks. If a mold of 
stent were retained this long in the ordinary contracted socket, irritation 
and discharge would result; B is the completed case ten days after the 
release of the intermarginal adhesions and the fitting of a permanent eye. 

An even or regular ectropion of one lid alone, especially if it is the upper, 
can he readily corrected by a flap from the brow. Ectropion of the lower 
lid alone is as easily corrected with a pedicle flap, but in this type of deform- 
ity a free skin Ollier-Thiersch graft, or even a true skin graft, gives a better 
looking end-result. Fuchs illustrates a manner of combining the methods 
of Fricke for the upper lid with that of Diefienbach for the lower lid in 
those cases where both lids are involved (Fig. 341). A pedicle flap of 
sufficient size is taken from the forehead contiguous to the temporal extrem- 
ity of the upper lid to move into a defect because of tissue lost and re- 
sponsible for the ectropion. At the same time, a Diefienbach triangular- 
shaped flap can be swung into a dissection defect in the lower lid. Such a 
defect would be formed after the release of all cicatrix and the return of 
the lid margin to its normal position. One must be assured that this type 
of surgery, however, is necessary before these gross pedicle flap plastics are 
carried out. Free skin grafts ordinarily give such satisfactory' results that 
they should be utilized whenever necessary, but they cannot be used unless 
the operator can be reasonably certain of the complete removal of all sear 
tissue responsible for the ectropion. Failing the ability to do this (that is, 
in the presence of thick, unwieldy scar impregnated lids), then only is the 
combination of pedicle and sliding flaps, a> here outlined, permissible and 
proper to be used. 

Fuchs emphasizes that the cicatricial portion of the lid must be released 
by an incision parallel to the free border of the lid, and the more deeply 
situated cicatricial bands cut until the fid is freely movable and can be 
brought into its normal position without any strain being put upon it. 
Those portions of cicatricial skin which appear to have but little to do 
with malposition of the lid are spared as far as possible. 

Schmidt corrects a scar tissue ectropion by two pedunculated curved 
flaps which he cuts from the lower border of the scar resection defect— one 
from without, the other one from within. The ectropion is corrected by 
bringing these two flaps upward to meet in the middle. This is made 
possible because of the shortening in the tendon of the orbicularis. Each 
triangular defect from which the flap is raised is then closed by bringing 
the skin up upon either side of a bridge of tissue lying originally between 
the apices of the flaps. In closing these defects the skin is sutured to this 
goblet-shaped bridge of tissue and not to the pedunculated flap above- 
Schmidt claims that following this operation the skin is smooth and uni- 
form in color. 

Laglavze lias a rather similar technique. A crescentic incision is made 
through the skin and orbicularis of the lower fid as it lies in ectropion- 
The incision parallels the lid margin and lies about 1 cm. from the ectropic 
hair line. A second incision is then made paralleling the lid margin and 
immediately external to the line of cilia. This is to extend from canthus to 
canthus. A third incision connects these two. It is to extend from the 
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upper incision slightly medial to the mid-line and is carried down obliquely 
to join the lower incision slightly later.il to the mid-line. The two flaps 
which result are freed and lifted throughout their length. A suture is then 
placed into the apex of each, and the lateral of the two is carried up and 
into the greatest amount it can be reasonably stretched, while the more 
medial of the two is carried down and out a similar distance. These two 
apical sutures are placed in their fixed positions The other sutures neces- 
sary are then inserted The procedure is very satisfactory and the writer 
has used it in several instances in aged and infirm people where the least 
possible operative procedure was indicated but in whom full correction was 
desirable. 

Richet uses similar transplantation flaps in the correction of an ectropion, 
especially when it is limited to the outer half or less of the lower lid A 
crescentic incision is made into the upper and lower lid , the external canthal 
angle is attached firmly immediately thereafter to the bone by a fine catgut 
suture. Intermarginal sutures are placed w itli three mattress sutures after 
elevating the lower lid margin to its normal ie\ el. This is done by opening 
the incision a sufficient amount to permit the margin to mo\ e upward and 
to lie in contact with the upper lid margin. From the end of the first 
incision a second is made curving down to the malar process, and a third 
is made from the middle of this last incision upward, terminating at the 
Ie\el of the canthal angle but 2 to 3 cm. temporally from it. The two 
flaps are then undermined. The smaller of the two is turned upward and 
sutured into the defect, lying with its apex out. Many forms of cicatricial 
ectropion at the outer third of the lower lid will respond nicely to this 
procedure. 

Figure 343 illustrates an ectropion accompanied by loss of the lower 
margin of the orbit. B shows incision for the cartilage graft correction of 
the bone defect, C, the pedicle flap which followed the cartilage graft, and 
D, following the resection of this pedicle flap. The various techniques 
utilized have all been described. 

There is one more consideration for pedicle flaps to be mentioned again 
here. It is relative to the use of large cervical flaps for the correction of a 
gross ectropion. Figure 197 illustrates a ease. It is even possible to con- 
sider a greater necessity than this instance shows. The utilization of a 
large flap from the arm according to Berger’s method would be the solution 
It Is spoken of as the Italian method, in that Branca first practiced and 
Tagliacozzi subsequently continued it. Graefe first applied it as a modified 
form of blepharoplasty, though as Beard says, “The method has found scant 
favor in the eyes of modern surgeons and still less in the eyes of their 
patients.” Derby 1 utilized it properly in an extensive bum with satisfactory 
results, and similar instances may arise- With Berger's technique 5 an 
exact pattern of the lid defect is cut from oiled silk, the arm is approached 
to the e\ e and the point that makes the easiest and most natural contact 
is marked in ink as the site of the pedicle. According to Beard, the pattern 
is then laid on in such a manner that the pedicle will be neither twisted, 
stretched, nor compressed, and so outlined that the area of the flap will be 
from that of one-third to one-quarter larger than that of the model. The 
subcutaneous fat, as well as the superficial fascia, are included with the 
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skin. With the arm supported in position by a plaster cast, superficial 
silk sutures are used to hold the flap in place, while near the pedicle a few- 
deep stouter sutures are inserted. The flap is dressed with a thin layer of 
cotton and with moderate pressure anteriorly, while posteriorly, the raw 
surface of the pedicle is covered with oiled silk. The site from which the 
flap was elevated is closed as much as possible with stouter dermol sutures, 
and a gauze dressing placed over the entire operative site. The pedicle 
may he divided at the end of the second week and the necessary surgery 
with the base of the pedicle completed. 

In the utilization of flaps and sear resections for the correction of ectro- 
pion, many ingenious modifications of these various procedures must be 
invented and utilized. Each case is individual and demands individualized 
methods. Certain basic principles are necessary, which are recapitulated 
as follows. All scar possible should be removed. The flap, when moved 
into position, must support the lid margin. The suture lines present at 
the end of the operation should at no time lie in a line vertical to the lid 
margin, but should be obliqued, staggered or terraced. Pedicle flaps do 
not contract immediately more than a quarter of their cross surface under 
ordinary circumstances. A greater contraction will occur if it is permitted, 
but the sutures placing the flap should prevent it. When a flap has been cut 
and is ready for transplantation, this should be done immediately. Sec- 
ondary defects may be closed later. The flaps should be kept covered with 
a warm saline soaked gauze dressing, while these secondary regions and 
defects are being sutured. Sufficient sutures may be used to hold the flap 
in satisfactory position. Only tiny bites coaptating the skin edges are 
necessary. They need not be throngh-and-throngh, at least should not be 
inserted deeply into the flap. The flap should he moved by sutures and not 
pinched with forceps. A moderate pressure dressing must be applied for 
the first forty-eight hours. At that time the dressing may be removed and 
inspected. A tno-carly evposurc to the air is not beneficial to skin flaps 
nor to skin grafts. It is well, therefore, not to discontinue dressings before 
two weeks have elapsed. Thereafter they must be kept anointed for some 
time with n sterile mineral oil or sterilized olive oil. 

The Epithelial Graft Correction of Ectropion.— There are two methods 
at our command— the use of full thickness dermo-epidermal grafts and the 
use of razor cut epidermal Ollier-Thiersch grafts. (Full thickness grafts 
should be spoken of as dermo-epidermal grafts, and the razor cut grafts 
which include only the superficial epithelium should be spoken of as epi- 
dermal grafts.) The full thickness grafts should be taken from the upper 
lid of the opposite eye whenever possible. If not, thin full thickness grafts, 
known as Wolff grafts (though they were first used by Le Fort) are used. 
(Ancient medicine shows that they were used b\ the Hindu surgeons for 
rhinoplasty.) The principles relative to the utilization of these grafts have 
been covered previously. The size of the dermal-epidermal graft to be used 
from the upper lid is limited naturally by the amount of skin which can be 
safely resected therefrom. Dermo-epidermal grafts from other parts of 
the body are not as viable, though such grafts have been utilized repeatedly 
of a size sufficient to cover completely an upper or a lower lid. I)ermo- 
eptdernw! grafts resected from the hairless skin, immediately behind the 
lobe of the ear, though limited in size, have almost as high a percentage of 
successful takes as do those from an tipper lid. The epidermal graft is not 
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limited at all in size. Its nourishment is drawn wholly from the voxels 
lying in the tissue beneath it, while pedicle flaps and dermo-epidermal 
grafts also must depend upon nutrition from the surfaces contiguous to 
which they are sutured. 

Dermo-epidermal Grafts.— In the correction of ectropion, by the use of 
these grafts, all scar must be removed and intermarginal adhesions are 
certainly necessary. Dermo-epidermal grafts from the upper lid on the 
opposite side have been illustrated, page 249. In these instances the lid 
margin is incised through the cicatrix and brought down, or up, to a proper 
level with necessary traction sutures after removal of all cicatrix. The 
graft is then cut according to a pattern made from oiled silk. This is 
planned to fit in the defect accurately. Dermo-epidermal grafts from the 
tipper lid of one e\e shrink \ ery little and allowances for this are not neces- 
sary. The secondary defect is closet! with sutures after undermining, and a 
dressing over the graft completes the operation. L'nless there is some 
important reason, the first dressing need not be done before the eighth day. 

Dermo-epidermal grafts from other portions of the body are not uni- 
versally satisfactory. The essentiallj useful portion of a graft is limited 
only to the epidermis. AH other parts of the graft are subject to shrinkage 
and to cicatricial infiltration, and one is often astounded at the remarkable 
amount of shrinkage which will occur in some of thoe grafts after an 
apparently successful take. Beard feels that in general 75 per cent of the 
effect of a Wolff graft is ultimately lost. This amount is greater than in 
the experience of many others. Including all factors, however, it i> suf- 
ficiently great that one must almost of necessity exclude their use except 
under unusual circumstances. 

The cicatrix should be removed, the pattern for the necessary graft cut. 
and the lid margins sutured together without tension. The graft should be 
cut either from the arm. or the thigh, or from behind the car, upon the 
same or upon the opposite side of the head. A graft should not be taken 
from the upper lid for the lower lid of the same side. If the graft is taken 
from the skin abo\ e the e\ ebrow. this naturally is not so important- These 
grafts are placed into position, with adequate sutures, and are held by a 
subsequent pressure handage. It should never be necessary to use deep 
sutures in placing the whole skin type of graft. The graft, before it is used 
and after it has been lifted from the arm, should be carefully thinned by 
the remo\a! of all subdennal tissues with sharp scissors and then sutured 
into place. Mattress sutures may be utilized to give good coaptation 
between the margins of the graft and the skin edges. For large dermo- 
epidermal grafts two or three stab wounds should be made at their widest 
part to prevent the retention of serum beneath them. These can lie made 
just before the dressing is applied. One must be certain that all luemor- 
rhage has ceased before applying the dressing, and that there are no free 
clots or blood under the graft. - At the time of the first dressing, if the graft 
is bluish in color (cyanotic), inrther stab punctures should be made to 
release the serum which is endangering its viability. Central blebs may 
form on the surface of some of the larger grafts, limiting decidedly the final 
result unless blebs are opened and the serum drained from below the graft. 

Epidermal Grafts.— The fir*t of the two procedures to l»e considered for 
the use of the epidermal graft U Ester's technique as worked out so sati— 
factorilv by Gillies. This has already been covered under the consideration 
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of graft* in general. To repeat the technique here is unnecessary , hut it is 
proper to call attention again to certain salient factors. After the mold 
has been fitted one should be able to just approximate the shin edges at the 
original incision line. The pressure dressing should be carefully applied 
and a Frost suture, as described under ptosis, is necessary in the normal lid 
to protect the cornea from the overlying dressing. Postoperative massage 
following this operation must not be omitted. When both lids are involved 
on the same side, if this method is used, the upper lid should be first 
repaired. If both ejes are involved, both upper lids may be done at the 
same time. At least four weeks should be allowed to elapse before the 
lower lids’are corrected, A warning mentioned before may be repeated here. 
In the dissection necessary for these grafts, the scissor* and scalpel should 
be applied immediately beneath the skin so that the muscles and the nerves 
a^re not injured; all scar tissue bands which can be reached must be removed. 
Fortunately, the method o\ercorrects the deformity, but this must not 
influence the operator in a diligent removal of the cicatrix. The author 
has ne\er found it necessary to repeat this type of operation upon a patient 
because of insufficient correction. 



Fig. 3t4.— Results from Es.vfr inlays. a. before, and B. aft<;r surgerj 


Figure 344 illustrates another case yy herein this method was utilized. The 
face was very heay ily pigmented, however, from the original powder burns, 
and the grafts remoyed from the thigh are, by comparison, unfortunate!' 
and permanently conspicuous. A similar permanent pigmentation will 
also be seen when a graft is lised from skin tanned by exposure to the sun; 
a warning applicable to epidermal as well as dermo-epidenual grafts. 

Reference must again be made under the correctly e operations for 
ectropion to that of Wheeler. This is especially applicable to sey ere deform- 
ities following the more extensive burns, the ectropion involving both lids. 
No other operation is as satisfactory* as this one for those severe types of 
ectropion wherein the lid margin of the upper lid may be raised as high as 
the level of the rim of the bony orbit, and the lower lid everted to a com- 
plete loss of the cul-de-sac. To abstract the essentials; the ectropion must 
be released by adequate dissection and the lid margins approximated; if 
the ectropion invoU es both upper and lower lids, they are to be corrected 
simultaneously; two or three intermarginal adhesions are to !>e arranged 
(small rectangles of the lid margin are retnoy ed posterior to the line of cilia, 
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these rectangles first outlined with a cataract knife and then removed with 
small sharp-pointed scissors— one should be careful that the areas in l>oth 
upper and lower lid are in accurate apposition); dissection at the outer can- 
thus may be as free as is desired and necessary; it should not cross over the 
inner cantlros, however; any defects there must be subsequently corrected; 
as soon as the lid margins are freed and at a normal level, mattress sutures 
are to lx? passed from the lower lid through the areas of marginal denuda- 



Fio 3-15 — Result' from the Wheeler technique. In .t . the median tar'orrharliy l« rtEl 
present. thi« has been sectioned in B 

tion into the upper lid (the writer now passes these mattress sutures under 
the skin remaining at the lid margin of the lower lid, through the marginal 
region in the upper lid, and out upon the skin there still remaining, tying 
them rather tightly through two tiny flat perforated plates of rubl>er) : 
absolute hiemostasis is necessary; the graft is cut and then placed over the 
operative defect ; before the dressing is applied the graft should be slit for a 
short distance in the line of the palpebral fissure to allow the tears to pass 
through the graft into the overlying dressing without lifting the graft in a 
bullous-like manner; two methods are available for the dressing, in the first 



Fig 33 G — The Wheeler technique for ectropion (Courtesy of P- BlalistonV Son A Co ) 


a layer of oiled silk or paraffin impregnated gauze is stretched smoothly 
over the graft and a dry sea sponge bandaged immediately thereon giving 
firm and elastic pressure (both eyes should be co\ ered for the length of 
time that this dressing is applied); the second form of postoperative dres- 
sing, and the one which the author has been using almost wholly for tlie 
past several years, is the use of a shell of dental stent which has been molded 
to the face while still warm and semifluid, the site prepared for the graft. 
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this and the graft are both covered with warm sterile petrolatum, the shell 
placed directly upon the graft and then bandaged thereon with an overlying 
sea sponge and with gauze fluffs sufficient to give firm but elastic pressure. 

Figure 345 shows the correction obtained by this method. In B the 
intermarginal adhesions have been sectioned, but the lids in .4 are still 
adherent. 

Wheeler, in his original technique, uses three areas for his intermarginal 
adhesions. Figure 346, .1 and B, are copies of his original illustrations. 



Fig. 347.— Complicated ectropion, assisted in correction b> a cartilage graft A, before 
correction, B and C, during surgerj . D, completed result 

In reviewing the operation, attention is called to several important 
points connected with it. Neglect of these will mean the difference between 
failure and a satisfactory result. Very careful dissection must be practiced 
to conserve any muscle tissue remaining under the scar. When the lid 
adhesions are cut, the operator should be positive that all contraction has 
ceased in the reconstructed lids. There are several ways of determining 
this: the rigidity of the lids, determined by palpation w ith the finger tips; 
the size and the shape of the spaces between the lid margins and between 
the intennarginal adhesions; the ease with which the lid surfaces can be 
lifted away from the globe of the eve or from the contained intra-orbital 
molds with fixation forceps; the time intervening since the operation; and 
the amount of scar present and removed at the operation. The adhesions 
may be left for an indefinite time, from twelve to eighteen months, if 
necessary. 

The operation, if required, can be repeated without any serious diffieul- 
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ties. While the patient has the intennarginal adhesions, tintet! lenses w itli 
dark rims "ill make the postoperative deformity appear less conspicuous. 
If the operation is done over a socket which has no natural globe a well 
fitted mold of gutta percha must be made and placed into the socket before 
the operation. Dental compound cannot be used because of the necessity 
for retaining this mold in the socket for a long time, f nder such conditions 
dental stent deteriorates, becomes softened, is irritating, and decreases in 
size. 

Figure 347 is a complicated case of ectropion corrected somewhat dif- 
ferently. The condition resulted from n third degree hum due to contact 
with a hot pipe. The defect in the upper lid had to be assisted by a cartilage 
graft due to some bone destruction there. Cicatricial contraction was 
marked because of the keloid across the face. After resection, by Ivy, this 
was further improved by roentgen-ray therapy as can be seen in the end- 
result one year later. The cicatrix in each upper and lower lid was roected 
and the lid margin forcibly returned to its normal level. A razor cut graft 
was placed into the lower lid and a free skin graft from the opposite lid 
simultaneously in the upper lid. The lid margins were sutured together b\ 
permanent intermarginal adhesions, and dresied with a pressure shell of 
dental stent. 

Ear cartilage from the shell of the ear is available for both the upper and 
the lower lid in reconstruction connected with these two. In general, 
however, when cartilage is to be used alone, a thin scale of coital cartilage 
gi\es l>etter results. When both the cartilage and the overlung skin are 
needed for filling in a defect, poor union is likely to occur when edges of ear 
cartilage are sutured to the edges of the tarsal plate. Lowenstein, 1 taking 
his cue from the work of Budinger and Muller, devised a new procedure. 
He outlined, on the shell of the ear, a piece of cartilage and skin which will 
approximately fill the defect. The cartilage was then denuded a few mil- 
limeters farther, thus obtaining sufficient cartilage to overlap the aperture. 
Having freshened the edges of the defect and undermined the skin, he 
inserted the implant, imbricating the cartilage and tarsus and providing 
ample surface contact to insure firm union. It is to be fastened into position 
by through-and-through mattress sutures placed on each side, the skin 
being approximated by fine sutures. He also used car cartilage to replace 
the tarsus following tarsectomy, and advises this as routine procedure to 
l>e done simultaneously with the tarsectomy. He abo considers this ma- 
terial superior to mucous membrane for intennarginal grafts, as u*ed by 
Goldfeder. 

It may be necessary in many of these instances to pass mattress sutures 
through the inferior or the superior cul-de-sac at the inner angle of the 
upper and the lower lids to deepen the cul-de-sacs at these points, as has 
already been illustrated and discussed in inferior and superior cul-de-sac 
restoration. This should be done whenever satisfactory eversion cannot l>e 
obtained after the removal of the cicatrix. 

ENTROPION AND TRICHIASIS 

This condition is less common than ectropion, though unfortunately not 
as easily corrected. There is one basic point present in all corrective 

1 Kim MonaUbl f. Aueenh . S3. 320. 1934; Year Book Eye. Ear. N*o=e*nd Throat. IMS- 
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operations for it. The different operations devised for it are certain to fail 
unless the bent and deformed tarsal plate is in some way straightened, or 
partly or wholly resected. If it were not for this, the simple resection of a 
horizontal crescentic piece of skin, external to the lid margin, would be 
sufficient to evert the entrophic line of lashes and thus correct the deform- 
ity. As a matter of fact, in certain types of entropion, little more than this 
is needed, as in the spastic entropion occasionally complicating early bleph- 
aritis and blepharophimosis. 

To recapitulate: the necessary factors in an operation for entropion 1 are: 
“(1) it must relieve the faulty position of the cilia; (2) it must prevent the 
subsequent recurrence of this faulty position; and (3) it must fulfill the 
foregoing requirements with the least amount of disfigurement ” The third 
requisite is the most difficult to fulfill. In a large number of cases, entropion 
is connected with conjunctival cicatrices and has as a basis, distortion of 
the tarsal cartilage with or without some symblepharon. It is quite evi- 
dent that these elements must be considered in the surgical correction of 
every case under treatment. Meller subdivides surgical procedures for these 
conditions into four general groups. 

1. The first group is applicable to senile and spastic entropion and 
trichiasis. These are corrected by shortening the skin of the eyelid, either 
by resection of a horizontal fold of skin, or by the insertion of properly 
spaced sutures. 

2. Meller’s second group considers largely entropion and trichiasis of 
cicatricial origin, those cases with mechanical shrinkage of the conjunctiva, 
and cases with changes in the tarsus. For this group, we must consider 
procedures in which the pathological condition is removed bj excision of the 
cicatricial tissue and the dense thickened tarsus, while the loose skin of the 
eyelid is reattached to the anterior convex surface of the tarsus. We cannot 
include cases of entropion with s\ mblepharon due to traumatic conjunctiv- 
itis. Free mucous membrane grafts are necessarj for correction of this 
condition. 

3. The third group of Meller’s classification includes only disease of the 
hair follicles. 

4. The fourth group of Meller’s classification involves removal or trans- 
plantation of the cilia without correction of the accompanying entropion. 
Either procedure is more applicable to trichiasis than to entropion. The 
first is Flarer’s method of ablation of the line of cilia. The writer believes 
that this is never indicated. The disfigurement which occurs is unsightly, 
for the loss of the lashes is a defect which cannot be lightly dismissed 

The first group includes the use of certain sutures. In this, the inward 
rotation of the eyelid is corrected by an anterior folding of the skin. This 
gives a temporary shortening of the eyelid perpendicularly, and it is pre- 
sumed that a permanent shortening will be produced by the formation of a 
cicatrix. 

The Gaillard suture is double-armed, introduced with curved needles. 
Each needle is inserted at 2 or 3 mm. from the skin edge, depending upon 
the height of the inverted evelid. It is then carried downward anterior to 
the tarsal cartilage to emerge through the skin 3 mm. below the point of 
the insertion. The opposite end of the same suture is introduced 3 mm, 


* Spaeth, m Berena Textbook of Ophtli., p. KH5, 193G. 
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from the first. The two sutures lie at the junction of the inner and middle, 
and outer and middle thirds. As they pass downward they should diverge 
slightly. After both sutures are placed they are tied over a small roll of 
gauze with an equal amount of pressure, or through two perforations of a 
small flat rubber plate. The tension placed on these sutures, when tied, 
should be sufficient to evert the eyelid margin from its malposition and to 
hold it in the new position. 

The Snellen entropion suture is slightly different. Each end of a double- 
armed suture is passed from within the lower cul-de-sac, through to the 
surface of the eyelid, then passed back again at its point of exit, immedi- 
ately beneath the surface of the eyelid, to emerge on the eyelid margin, just 
anterior to the line of lashes. The sutures are tied with tension to evert 
the eyelid margin, and are left in place for from two to three weeks. The 
writer has left them in place as long as six weeks and obtained thereby a 
full correction of spastic entropion. The sutures are best adapted for 
entropion of presumably short duration. 

The Graefe operation is the only one which shortens the skin of the lid 
satisfactorily. The author lias seen very satisfactory results from this 
procedure as done by Meller. Meller’s technique 1 for the operation is as 
follows: He makes his first incision parallel to the lid at a distance of 3 
mm., and from both ends of the middle third of this cut, two other incisions 
are made downward, which uniting, form an equilateral triangle. The 
area of skin outlined is excised, and the edges of the wound slightly under- 
mined. The first suture approximates the two lateral angles of the wound. 
If it is too near the edge of the lid, the stretched skin presses the free border 
of the lid backward and increases the entropion, and if inserted too low, 
below the tarsus, it naturally has little or no influence on the position of the 
lid. It is therefore important that the first incision be parallel to the edge 
of the lid. and correspond approximately with the lower border of the 
tarsus. The rest of the wound is closed by additional horizontal sutures. 
The skin is shortened horizontally, exactly at the lower border of the tarsus, 
and the latter is pushed toward the eyeball, while the free border of the lid 
is rotated outwardly from the eyeball. A gauze compress bandage should 
be used to hold this rotation while the wound is healing. 

^Yheeler's orbicularis transplantation is also quite satisfactory for this 
type of entropion. It is especially valuable in the spastic form. His 
technique 2 follows herewith. “An incision is made in the lower lid about 
5 mm. from the margin extending nearly the whole length of the lid. Above 
and below the incision the skin is dissected from the orbicularis and a strip 
of orbicularis muscle 4 mm. wide is dissected up. This strip is taken from 
the muscle just below the lower border of the tarsus. It is cut in the center, 
but left attached at the ends. Then a 3-0 catgut suture is carried through 
the tarso-orbital fascia about 2 mm. below the tarsus. It is then carried 
through first one flap of the orbicularis strip and then the other, so as to 
force an overlapping of 4 or 5 mm. The suture is then tied, and the over- 
lapping is made secure by two additional sutures. The skin wound is 
closed and a secure dressing is applied.” 

In the final analysis, the mechanics of correction are similar to those for 
the Graefe operation, in that the pressure posteriorly applied by this over- 

i Ophthalmic Surpery. P- Blaikton’a Son 4 Co., 1M4. 

* Collected Papers of John Wheeler, p. 413. 
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lapping strap of orbicularis fibers tips the tarsal plate outward into a cor- 
rected position. 

The IIotz-Anagnostakis operation fulfills well the requirements in the 
second group. A horn plate is necessary to protect the eyeball and also to 
give a firm working base. An incision is made along the entire length of the 
eyelid, parallel to and 2 or 3 mm. from the ejelid margin and both upper 
and lower edges undermined— the upper to the orbito-palpebral fold, and 
the lower to the lid margin. The incision is carried through the muscle to 
the tarsus. The hypertrophied muscle fibers are resected after they have 
been remo\ed from the anterior surface of the tarsus. If the tarsus is not 
badlj deformed, it need not lie excised. However, if there is a marked 
deformity, a horizontal w edge-shaped section may he cut from its anterior 
surface, through its central portion, so that it will fold outward and become 
flattened in the subsequent closure of the wound, or from its inferior border, 



Tia. 34S. — A, Hotx-Anagnostakia operation Excimon or the fillers of the orbicularis 
muscles co\ enng the tarsus W ith forceps the fibers are grasped 8 t the left angle of the inci- 
sion; a pair of small curxcd scissors is applied close to the tarsus and with shoTt cuts the 
muscle is separated along the entire length of the lid, B. with the knife applied against the 
convex anterior surface of the thickened tarsu-.. thin slices are cut The upper (order of the 
tarsus and the margin of the lid are not disturbed, C. two of the sutures are applied Thcv 
pass from above through the skin, then through the upper border of the tar-us in which that 
are firmly fastened, and lastly through the lower margin of (he skin nbo\e the cilia corre- 
sponding to the convex form of the lid The upper suture is nearer the lower margin of the 
wound than the middle suture (Courtesj of P Blakiston’s Son & Co > 

as AYiener does. Most cases of trachoma with entropion will need this 
additional dissection in the tarsus. The tarsus itself should not be per- 
forated. The wound is closed with four sutures, inserted as follows (the 
two central ones being placed first) : The needle is passed through the upper 
skin edge of the wound, then through the tarsal orhitnl fascia and the upper 
edge of the tarsus. (Meller recommends that the sutures be carried 
through at this point in a horizontal direction.) The suture then is passed 
across the site of operation and through the lower lip of the skin wound 
The sutures are tied, the middle ones first, and ns the edges approximate, 
the convex tarsus is flattened anteriorly and the defect in the orbicularis 
doses. The eyelid margin also moves upward to become attached to the 
anterior surface of the tarsal cartilage in such a position that the trichiasis 
or entropion is permanently corrected. A moderate overcorrection i-. 
present when the operation is completed. The remaining sutures are then 
tied, and the ej e is dressed as for ptosis. The sutures may be removed on 
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the sixth day. The operation is more suitable for trichiasis which lies in the 
central arch of the eyelid than for one lying nearer the angles. The eyelid 
is not shortened following recovery. Because the easiest correction for 
trichiasis is at the central portion of the eyelid, it may be necessity to 
augment the correction at the angles by a short intermarginal incision at 
these points and the resection of a piece of the skin. The operation b 
not so satisfactory in the lower eyelid, as in the upper eyelid, because of the 
narrower tarsal cartilage. Figure 34S illustrates the technique. In the 
lower eyelid it is better to utilize Streetfield’s and Snellen's recommenda- 
tions of excising a wedge-shaped piece of the tarsus before closure, or 
Ewing's procedure. 

The Ewing operation will correct a small number of these cases, especially 
when there is a minimum amount of tarsus deformity and but little cica- 
tricial contraction of the conjunctiva. It is equally satisfactory for entro- 
pion of either eyelid. The posterior surface of the eyelid is incised, parallel 
to the eyelid margin, and through the middle of the tarsus for its entire 
thickness. Five mattress sutures are then passed from the posterior 
surface, upper conjunctival lip, of this incision, through the depths of the 
incision to the eyelid skin surface, to emerge near the line of eyelashes, 
and there be tied. These sutures thus drag a wedge of tissue into this 
incision, fold out the bisected tarsus and hold it in hinged eversion during 
healing. From three to five sutures are necessary. 

Ewing’s technique is apparently based upon Green’s original operation, 
which was rather similar anatomically. In addition to the tarsus incision. 
Green removed a thin strip of skin upon the anterior surface of the lid and 
then passed his sutures through the lid so that they not only everted the 
ciliary border but closed the skin wounds as well. In their introduction 
the needle was first passed through the edge of the lid behind the line of 
cilia brought out through the skin wound and then reintroduced through 
the skin incision across the anterior surface of the tarsal plate to emerge 
slightly less than 1 cm. above their point of entrance. 

Ewing’s operation 1 consists essentially in dissecting the tarsal conjunctiva 
away from the tarsus from a short distance behind the opening in the 
meibomian glands to a width of about 5 mm. and then suturing the loosened 
conjunctival membrane into the bottom of the angle of the tarsal incision. 
In this manner the sutures, when tied, caused a gap to be formed at the line 
of incision, thereby everting the lid margin. 

Several modifications ha\ e been made of this technique by Ewing as well 
as by other operators as "Wiener, Green, and the author. Smith and 
SimscaF use local anesthesia; 


To elevate the conjunctival cul-de-sac alter everting the lid and make a curved 
linear incision parallel to it along the full length of the lid margin but about a mm 
from it. The inci-ion comes from beneath the conjunctiva and tarsus and is com- 
pleted through the entire tarns. The tarsal plate it then separated from its adherent 
muscle fibers for a distance of about 4 or a mm. from its two edges. A few stroke* 
with the blunt edge of the scalpel are sufficient for this. Alternate white and black 
armed «ilk sutures are used not only to close the wound but also to serve in the 
reconstruction of the lid by making traction on the detached portion of the cut tarsus 
thus effecting eversion of the cilia bearing margin. Four to five sutures arc nece- 
sarv two temporally, two nasally, and perhaps one in the mid-hne. I he cut 


Trans. Am. Opbth Soe.. 9. IS-18. 1900-1902 
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margin of the standing tarsus together with the adjoining conjunctiva is grasped 
firmly with a forceps, and one needle of each suture is passed through about 1 mm. 
or more from its edge proceeding from conjunctival surface to muscle surface (deep). 
Then a fellow needle is similarly placed about 2 mm. distant from the first. It is 
important that one needle include the coniunctna with the tarsus when inserting 
the needle. The clamps are then removed, and the needles are mserted through 
the lid margin entering the latter at the cut edge, piercing the detached tarsal strip 
that remains attached to the lid margin, and emerging in the line of cilia. The 
fellow- needle of each suture is inserted through the depth of the incision proceeding 
from inner to outer lid surface so as to emerge at a point on the skin surface approx- 
imately 4 to 5 mm. behind the line of the cilia. When all of the sutures have been 
placed in this manner their ends are securely tied over a suture strip. 

The operation lends itself best to the upper lid; the lower lid, however, 
can be equally satisfactorily corrected. 

Meek recently demonstrated an operation for spastic entropion which 
utilized the pull of the orbicularis fibers by reversing the normal concavity 
of these fibers in relationship to a different type of curvature, that is, a 
convexity. At the same time, Busacca’s contention that entropion results 
from anti is accompanied by hypertrophy of the orbicularis is rectified. It is 
not certain nor especially important whether the transplanted fibers con- 
tinue to function as muscle fibers, or remain as a cicatrix within the orbicu- 
laris itself. Because of this vertical cicatricial (?) pull, it is not the best 
procedure in those instances wherein entropion is accompanied by a relaxa- 
tion of the lid. The fibers of the orbicularis are already insufficient, in these 
cases, and hence should not be utilized. The technique of the operation as 
sent to me by the author subsequent to its presentation 1 and the author’s 
illustrations follow herewith. 

A 2 per cent solution of procatne hydrochloride, with 2 drops of epinephrine 
hydrochloride to the cubic centimeter, is injected subcutaneously along the entire 
length of the lower ltd from the margin, covering an area 1 cm wide. (Fig 349, A ) 
The under, concave surface of the broad end of a Jaeger plate is greased with 
petrolatum and slipped under the low er lid The concavity is tow ard the eyeball 

An incision is made the entire length of the lower lid 3 mm from the margin 
The lower flap is undermined 3 mm., and the upper one is undermined 1 mm 
(Fig. 349, B ) Two flaps of orbicularis oculi muscle, each 4 mm. in width and 
tapering at each end, are first outlined with a knife and then dissected up from 
the tarsus, one from the direction of the external canthus and one from the direction 
of the internal canthus. The muscle is left attached to the tarsus in an area 7 mm 
wide with its center just temporal to the center of the lower margin of the lid 
(Fig. 349, C.) An incision is made with a knife, 25 degrees temporal from a point 
below the center of this attached muscle down to the anterior surface of the inferior 
orbital margin. 

A suture of 000 plain catgut is passed through the periosteum. A Yankower 
needle is useful here. The muscle flap is loosely sutured into place on the anterior 
surface of the inferior orbital margin. A similar incision is made 25 degrees nasal 
to the center of the attached muscle, and the other flap is sutured loosely m place 
on the anterior surface of the nasal orbital margin (Fig. 349, D ) The skin is 
then closed with interrupted black silk sutures. A pressure dressing is applied, 
and the wound is not dressed for three days. The flaps of muscle must be attached 
loosely to the anterior surface of the orbital rim, because it is easy to overcorrect 
the defect and draw the lid aw ay from the eye if the muscles are tightly attached. 

Cases of insufficiency of the orbicularis should be corrected by Wheeler^ 
orbicularis transplantation, because in this procedure, the correction is 
obtained by pressure against the anterior surface of the tarsal plate. 

The simplest operations for the third group is the simple Snellen opera* 

« Arch. Ophth , 24, No. 3, 549. September, 1910 
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tion or the Panas modification thereof. The skin of the eyelid is divided 
2 or 3 mm. above the free border of the eyelid and parallel to the latter, the 
incision running the entire length of the eyelid. Beginning at this incision 
the skin is resected as far down as the free border of the eyelid and as far up 
as the upper border of the tarsus. Then by cutting down upon a horn plate 
an ineision is made parallel to the incision in the skin, thus dividing the 
tarsus throughout its entire thickness, including the tarsal conjunctiva. If 
desired, a thin wedge of the tarsus may be removed instead of a simple 
linear incision (Streetfield). By this incision the marginal half of the tarsus 
is made freely movable, so that with sutures it may be e\erted sufficiently 
to obtain a complete correction. The four sutures are placed as follows - 
The needle on one end of the suture is passed horizontally through the 
tarsal-orbital fascia and the upper margin of the tarsus, but not through 
the skin surface. Both needles of the suture are then passed through the 
muscle and tarsus of the lower free flap, and brought out in the line of cilia. 
The sutures are tied over a small rubber plate, or, as Meller recommends, 
over a glass bead. All sutures may be removed on the fifth or sixth day . 
This procedure is as satisfactorily applied to the lower eyelid 

Vogt's operation for entropion as described by Schlapfer 1 consists of 
injecting anesthesia into the outer angle and making a canthotomv opening 
external to the orbital bones. A suture is placed through the cut in the skin 
and out through the epithelial edge of the upper lid, then continued across 
the canthus through the conjunctiva of the lower lid and out through the 
incision line. When tied, the suture everts the lid margins to form firm 
external adhesions. After this suture is tied, additional ones may be 
utilized if necessary. Vogt considers it as an operation of choice for se\ ere 
entropion and for those cases operated on by other methods without 
improvement. 

MeUer’s Fourth Group.— The procedure outlined by Macheh and 
Blaskovics for Meller’s Fourth Group is very satisfactory (Fig. 350). It is 
done under local anesthesia. The eyelid is supported upon a horn plate, 
and an incision is made along its full length at the marginal junction of skin 
and conjunctiva posterior to the line of cilia. A second incision is made 3mm. 
above the line of lashes and parallel to this. A third slightly shorter and 
slightly convex ineision is made above the second , with its extremities arising 
from it. The second and third incisions are carried down to the tarsus The 
marginal incision is deepened by sharp dissection so that a bridge or ham- 
moek-like flap is formed. By means of forceps the position ot these two 
flaps is reversed. The narrow’ and slightly spindle-shaped flap outlined by- 
the second and third incisions is moved toward the eyelid margin, passing 
under the bridge of skin. This latter is then anchored to the tarsus by tw o 
mattress sutures, which hold it in position and at the same time hold firmly 
the narrow flap moved into the eyelid margin. All skin edges are closed with 
a few very fine sutures, and a dressing is applied. The sutures may be 
removed on the fourth or fifth day. 

The Spencer-Watson operation is satisfactory when the trichiasis lies at 
either the inner or outer angle of the margin of the eyelid. The technique 
is as follows: After the horn plate has been inserted, an intermargm.il 
incision is made with an angular keratome or scalpel. The length of the 
incision depends upon how far the trichiasis extends, but should be 2 or 
> Kim. Monatsbl f. Augenh , 94, CIO. May, 1935. 
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3 mra. greater than that area in which the cilia are misplaced. A second 
incision is made starting about 3 or 4 mm. from the first, the canthal end 
being connected with the intermarginal incision. The third incision is 
parallel to the first and is started from the end of the second. Both of the 
latter incisions should be 2 or 3 mra. longer than the first. The two flaps 
thus formed by the incision are dissected free and then interchanged. 
Sutures are now inserted to hold the flaps in place, and a bandage is applied. 
The sutures are removed on the fifth day (Fig. 351). 



Fig 350. — Marhtl-Blitlovira tfduuQiiP. 


Ziegler's gahanocauter\ puncture for entropion is another procedure 
which belongs to Meller's fourth subdivision. A Ziegler entropion clamp is 
placed with the e\ elid in its inversion. A white-hot fine wire cautery point 
is pushed quickly through the skin into the tarsal cartilage and b as rapidly 
withdrawn A line of punctures is thus made from 4 to 5 mm. below the 
free edge of the eyelid, the punctures being 2 or 3 mm. apart. Healing 
occurs rather promptly, so that the same procedure may be carried out 
after two weeks should the first attempt give insufficient results. 

Van Milligan’s technique of a free mucous membrane graft belongs to 
this same subdivision. By means of the operation a very satisfactory cor- 
rection may be obtained in the upper eyelid. The margin of the eyelid b 
incised immediately posterior to the line of the lashes, and parallel to the 
margin, for its entire length. The skin of the eyelid b then elevated to the 
orhito-palpebral fold. A crescentic-shaped portion may be resected at the 
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orbito-palpebral fold, though it is not usually essential. If the skin appears 
redundant, it is perhaps wiser to do this. Two double-armed sutures are 
passed through, the skin at the lid margin, from the central point of the 
outer and inner thirds, slightly anterior to the line of lashes, and these are 





Tig. 351 — Spenfer-Vatson's operation for partial trirhia->is 



Tig 352 — Entropion, non I final at inner (-ultima. 


then passed subcutaneously beneath the eyebrow to the skin of the forehead 
above the eyebrow; quite as one would pass sutures for a Hess ptosis oper- 
ation. Betw-een these two sutures and very close to them, a second pair of 
double-armed sutures is passed downwards from the extremes of the 
middle third of the lid surface, arising from the lower portion of the fascia 
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over the tarsal plate and emerging on the skin surface just anterior to the 
line of lashes and very close to the position of the first two sutures just 
described. These four sutures, when tied, have important functions; the 
latter two anchor the lid margin with the lashes, which formerly were in 
trichiasis, upward and away from the conjunctival surface. At the same 
time, when tied (and these are tied first), they give a firm support for the 
first of the two pairs of sutures which are now tied (secondly) and which 
correct the moderate degree of ptosis almost universally present in these 
cases. The incision, or the site of the resection, in the orbito-palpebral fold 
is then closed with interrupted black silk sutures. The silk for the paired 
four sutures should be a waxed Xo. 1 twisted black silk. The mucous 
membrane graft is then cut from the buccal mucosa, trimmed to a proper 
thinness, and then art to an exact pattern of the defect which must he cor- 



rected. This defect lies between the line of the lashes and the free cut edge 
of the conjunctiva of the upper lid. Twisted, waxed, black silk sutures are 
used to suture this into position. If three fine sutures are first placed from 
the skin edge to the conjunctival edge, one at the middle point of the outer 
third and one at the extremity of the lid margin defect, the mucous mem- 
brane graft can be slipped between the loops of these and it will be held 
accurately in position by tying them lightly. Further sutures as are neces- 
sary can be placed without difficulty. These looped sutures enable one to 
tuck the edge of the mucous membrane graft close to the edge of the skin 
surface so that absolute approximation is obtained. One must be certain 
that the fine black silk suture? anchor the two extremities of this graft into 
the apices of the lid margin incision at the inner and the outer canthal 
angles. The punctum must remain attached to the lid margin. Figure 354 
illustrates the sutures and a sketch of the completed result; al«o the sketch 
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of the cross surface of the lid illustrates the position of the sutures and of 
the mucous membrane graft at the lid margin. The operation is completed 
by a suture in the lower lid margin, as advised by Frost, so that when the 
dressing is applied, the lower lid can be brought up across the cornea, pro- 
tecting this from any damage which might occur because of the moderate 
pressure which must be applied with the postoperative dressing. This 
dressing consists of a piece of well oiled silk o\erl\ ing the palpebral fissure. 
Immediately thereon, a finely-grained, dr\ , sea sponge is placed, and the 
hollow spaces about it and over it filled in with tufts of dry absorbent cot- 
ton. A piece of gauze is placed upon this, and if both eyes are corrected 



Mi 


I'la. 35i.—$pjcth’B technique tor the 'an ojwration (Courtc-v of Jour Am 

Med Assn) 

simultaneously, a figure-of-eight bandage should be applied binocularly. In 
correcting both ejes simultaneously one must be certain that the amount 
of mucous membrane which has been resected i> adequate for the two J»K 
In the technique for this operation the lashes are jK-rnt.uiently elevated 
from contact with the cornea, and at the same time an accomp.inj ing 
ptosis is corrected. The technique as given is the author’s modification 
and is a combination of ptosis sutures plus the correction for the entropion. 

In general, entropion of scar tissue contraction origin mist have a three* 
bid correction ; the hair line must he replaced, the deformed tarsal plate 
straight ened, and the limited conjunctiva restored with ‘mucous membrane 
grafts or with epithelium if the eyeball lias Jieeii lost; otherwise mucous 
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membrane. AH three of these facts are seldom present in any one case. 
The first two mentioned are most common. Figure 352 illustrates this. 
The entropion, at the inner angle, with the relative epicanthus, was cor- 
rected by a relaxing incision (see Fig. 353), and subsequent to this, a 
sliding flap from the inner angle portion of the lower lid. (Both canaliculi 
had been destroyed.) The hair line, eanthus, and the drag on the upper 
tarsal plate were all simultaneously corrected. Figure 353 outlines the 
necessary technique used. 

The Hotz. de Wecker, Oettingen, Kostom\-ris, Meller, Panas, and other 
various sutures for this condition have as their basic principle either a 
transplantation of the line of lashes, or a rearrangement of the muscle 
fibers normally attached to the peripheral border of the tarsal plate. (The 
method of Panas differs somewhat in that his dissection aims to separate 
the tarsal plate into two segments so that the one nearer to the lid margin 
is freely movable and thus can be twisted outward and upward, or down- 
ward, by the sutures.) 

The technique of this is somewhat similar to that of the Snellen oper- 
ation, but it is a bit more radical. Further, the postoperative appearance 
is not as satisfactory as that seen following the Hotz-Anagnostahis pro- 
cedure. In the Snellen operation an incision is made in the skin of the lid 
similar to that described in the Hotz operation. The wedge is then cut 
out of the thickened tarsus as outlined by Streetfield, the section to be 
removed being from 2 to 3 mm. in width and being cut obliquely, so that 
the two incisions outlining this piece to be resected meet against the con- 
junctiva but without perforating it. The entropion is corrected and the 
wound closed by two double-armed sutures passed from the upper edge of 
the tarsus resection incision into the lower edge, and from there continued 
through the tarsus and the lid to appear upon the skin surface slightly 
above the cilia. They are tied there over glass beads or upon a roll of 
gauze. The Panas operation does not resect any portion of the tarsus or of 
the lid. After the lid incision is made, the tarsus is cut horizontally through- 
out its entire length so that the lower half of the lid is easily movable, 
being now attached to the remaining portion of the lid structures only by 
the conjunctiva. Four double-armed sutures are to be used. One needle 
of each of these is passed horizontally into the tarsus immediately above 
the margin of the cut. Both ends are then passed between the orbicularis 
muscle and the tarsal plate of the lower portion of the lid. emerging slightly 
above the line of lashes. All four sutures are treated in this way. Each •- 
then tied over a tiny glass bead. Beard places the sutures in his Fans' 
suture technique as single-armed sutures, closes the skin incision with 
them, and anchors them to the forehead during recovery. The author is 
inclined to think that this is a rather satisfactory modification. 

The method advanced by Snellen is recommended as satisfactory for 
manv cases for, if necessan , the effects of it can 1 h» increased by means of a 
mucous membrane graft. . t 

De Pe.vrelougue calls attention to a plastic operation for entropion a»<l 
trichiasis which he has used with satisfaction over a period of five \ ears and 
which is a modification of the Snellen operation. In this operation the 
cartilage is exposed through a skin incision just above the lashes, and a 
wedge'bhape resected from the plate throughout its entire length, 2 to U* 
mm in width. The sutures, three or four in number, enter the lid ju-t 
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rection obtained at tlie close of the operation persists after healin': is com- 
plete. Beard combined a canthoplasty ■with the Hotz procedure, "counter- 
grooving of the tarsus and tucking of the orbito-palpebral fascia with a 
mucous membrane graft from the lip (ebeiloplasty) so commonly that it was 
spoken of as the “altogether operation.” 

When cicatricial entropion of the lower cul-de-sac is to be corrected by 
free skin epidermal grafts (see p. 150), the same dissection is carried out 
until the lower fornix or the fornices have been well opened and all cicatricial 
tissue removed. 1 The graft (one of minimum thickness being necessary) is 
then cut. wrapped o\ er a metal conformer with epithelial surface innermon. 
and placed in position. The eyelids are closed by a temporary tarsorrhaphy. 
The conformer maj be removed for irrigation of the cul-de-sac after die 
sixth day, this being the time for the first dressing. This presupposes an 
absent eteball. 

Essential atrophy of the conjunctiva, also spoken of as essential shrinkage 
of the conjunctiva, and as pemphigus, is a condition which must be cor- 
rected with a mucous membrane graft. Even though the entropion is cor- 
rected. the cornea may continue with its course of vascularization and 
opacification, but there is no doubt, it seems, that this is delayed (personal 
comersation with Gifford confirmed this opinion.) The surgery is simple 
if carried out properly. In these cases, in addition to the mucous mem- 
brane graft (which see), the lid margins are incised posterior to the line of 
lashes and interraarginal adhesions arranged between the upper and the 
lower lids. Snellen or Gaillard sutures are placed through this incision line 
quite similarly to the Hess sutures for ptosis as applied to the upper fid. 
The removal of a crescentic section of skin and of orbicularis completes the 
operation. 

Raubitschik has an operation by which he has obtained good results in 
all of the 27 patients on whom it was performed. He makes a cutaneous 
incision 1 mm. above the tarsus and resects a 2 mm. portion of the tarsus. 
The tarsal wound is closed by a running suture which is not fastened but 
remains in the tarsus by friction. The cutaneous wound is closed by a 
subcuticular suture. His operation does prove the claim that the effect of 
tarsectom.' does not depend upon the sutures but upon the reshaping of the 
bent tarsus. 

In 1921. Trautar, of Paris, presented an operation which he has used for 
six years in entropion of the upper lid. He exposes the tarsus and makes a 
vertical incision in the tarsus near the temporal end. this incision beinc 
made perpendicular to the surface, not obliquely, and with the cutting edge 
of the scalpel facing away from the conjunctiva. The section is rated and 
the temporal portion of the tarsus dissected off with sharp scissors. He 
combines three loop sutures with the operation, but removes them at the 
end of seven days. If the tarsus is irregular and calloused, he does a com- 
plete tarsectomy. 

In 1S24, Emile Junes 5 reported an operation for trichiasis which he states 

was successful in over 100 cases- 

(1) Injection of 2 cc. coca in-adrenalin is used and a Jaeger plate under 
the lid. (2) At 2 to 3 mm. from the margin of the fid, an incision is made 
irom one angle to the other, through the sshole thickness of the lid, includ- 

1 Eshtt. Epitbeleinlaw alt. ronjtiDctrral Er*a«. Kim. MonsoW- f. Ati^erA-. 63. 374. J 919 

i Clsn. Opbth.. Paru. p 275. May 2$. 1^1- 



4oG SURGICAL CONDI TIOXS OF THE LIDS 

of the tarsus denuded close to them. All of the muscle bundles bet« een the superior 
and the inferior muscle incisions are grasped and removed with a forceps. A linear 
incision is then made on the tarsal plate 5 to S mm. from the free border of the hd 
and parallel to it, care being taken that the conjunctiva is not incised. Thin slices 
of the tarsus are then removed with the scalpel from the cilia up to this tarsus 
incision so that a small furrow will be formed in this region. In cares in which the 
tarsus is much thickened and granular even above the line of tarsal plate incision, 
it is convenient to thin it out so much that one is leaving a step alwut 1 mm. deep. 
Five sutures are passed from the inferior lip of the wound to the anterior surface 
of the tarsal plate above the tarsal pl3te incision. Full curved needles should be 
used and the knot must be sufficiently taut to obtain a good position for the c ilia. 
The superior lip of the flap left undisturbed. In this way one gets a skin fold 
there with good cosmetic results. 



Fig 355 — Bu«arca's correction. 


Busaeca is emphatic in his insisting that the sutures should be placed 
close to the inferior lip of the flap and not to the cilia, and they can l>e 
removed ordinarily after forty-eight hours. At the completion of the oper- 
ation, bichloride ointment is spread on the wound, a classical Barraquer 
dressing applied, and the eyes both bandaged for forty-eight hours. 

Mucous membrane grafts, according to van Milligan’s technique,^ are 
essential for the greater degrees of entropion. Ectropion of the upper Hd of 
a moderate degree of severity may respond to buried sutures. The condi- 
tion is rare, however. Ectropion of the lower Hd (rather more common) 
mav, with the upper lid, be corrected bv Ziegler cautery punctures. Failing 
to coVrect with this will mean, however, some form of operation for invert- 
ing the lid margin and supporting the lid. A small pedicle flap from the 
outer temporal region turned upon itself and sutured into the lower lid 
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either under a bridge of shin directly according to the recommendation of 
Dlasius and by the eversion of Hotz with a free skin graft is necessary. 
Entropion of the lower lid as the result of trachoma will usually need a 
mucous membrane graft into the cul-de-sac combined with a Panas or 
Graefe's skin resection of the lid surface or some similar procedure. Very 
moderate degrees of entropion of the lower lid, trachomatous in origin and 
oftentimes combined with an incomplete entropion or trichiasis of the 
upper lid will respond to an extensive canthoplastj (Vogt's technique). The 
incision is made at the external canthus, the external palpebral ligament is 
completely cut from its periosteal attachment, and three sutures are used 
to close the conjunctiva and shin. It is impossible to use mucous mem- 
brane grafts in trachoma at any time except in the cicatricial stages of the 
disease. 



Fit). 356 —Conjunctiva! flap for s> mblepliaron .4. before surgery, B, area denuded, cul- 
de-sac sutures in place, aloo m C and lid conjunctival surface folded into the cul-de-sac by 
the sutures; D. conjunctival flap in place. 


CUL-DE-SAC RESTORATIONS (SYMBLEPHARON) 

(See also Section on Conjunctival Surgery ) 

These conditions are always indications for the use of a mucous mem- 
brane, in all conditions wherein the eteball is still intact and functioning as 
such. .Figures 178, 179, and ISO illustrate such cases in the process of 
correction and photographs of essential points in the technique. 1 he} 
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should be carefully studied to observe the satisfaetorv manner in rrhich the 
mucous membrane lies upon the cornea and is reflected into the cul-de-sac 
1 he cicatrix responsible for the lost cul-de-sac must be opened and resected' 
releasing the eyeball from the svmblepharon. The graft is then placed ms 
described m the text accompanying Figure ISO, and subsequent]!- treated 




Fig 357. — Technique /or the surgery of symbjepharon correction. (Courtesy of Jour. 
Am Med Assn )- A, before surgery; B, conjunctiva] flap in position; C and D. conform*! - 
fitted and in place. E. graft wrapped about a conformer. 

as outlined there. In some of these instances it is possible to utilize a con- 
junctival flap for a portion of the correction necessary. Figure 350 is such 
an instance. Special attention must be paid to the mattress sutures as 
illustrated in illustration {B and C) and outlined in the legend. The 
flap is to Ire used when such a large portion of the cornea is involved 
with the svmblepharon, that one will need to consider seriously an optical 
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iridectomy for the improvement of \Lion following the completion of 
the plastic correction. Mucous membrane, while satisfactory from a 
cosmetic standpoint as well as functional above reproach, remains quit? 
opaque and does not offer any hope for visual acuity improvement. Hence, 



1 ks. 358. — Disposal or mucous membrane croft on the cornea. .1 t» dissection and future, 
H. by flapi mo\ed into the inferior cul-dc-sar; C and D, similar distribution of mucous mem- 
brane fmm the limbus. E. diacranimatie aide >ie* of flap into the cul-de-ear 

if the pupillary portion of the cornea is cmered in the syinWcphamn 
adhesions, the conjunctiva must share in the correction. The s\ mhlepharon 
is first released anil iliwctol free so that the lower cul-de-sac is without 
adhesions of cicatrices. A petiicle flap of conjunctiva is then cut from the 
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residual conjunctiva above the timbus (Fig. 357) . This should be as broad 
as is necessary to cover the major portion of the cornea and as can be 
obtained from the conjunctival tissue there without the loss of the superior 
fornix. Before the flap is cut free, the entire conjunctiva of the superior 
fornix should be well undermined up to the upper border of the tarsal plate. 
This pedicle flap is then sutured across the cornea and the site from which 
it was taken closed subsequently. A mucous membrane graft is then to 
wrapped over a glass or metal conformer. fitted into the inferior cul-de-sac 
and temporary interinarginal sutures placed to complete the operation. 
Here, as elsewhere with the use of mucous membrane, it must be carefully 
trimmed to a maximum stage of thinness. A pressure dressing is to be 
applied and not changed for five or six days. It may then be removed, the 
cul-de-sac gently irrigated with warm boric acid solution, the cornea care- 
fully inspected through the hole in the conformer and. if everything is 
satisfactory , a second dressing applied for four additional days. The inter- 
marginal sutures, which were originally tied in a bow knot, may be tied 
this time in a square knot and their ends cut in that; at the time of the next 
dressing they should be removed. If, after recovery, the conjunctival graft 
on the cornea is thick and unsightly, this can be readily corrected. The 
graft is lifted from the superficial corneal tissue by sharp dissection and the 
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Fig 359 —The correction of symblepliaron (Amiga ) t 


entire inferior cul-de-sac undermined. The edge of the graft is then sutured 
to the limbus by double-armed, very fine, silk sutures from the episcleral 
tissue through the graft, and this redundant graft tissue carried into a 
further formation of the cul-de-sac by mattress sutures passed through the 
lowermost portion of the inferior fornix, these to be carried out through the 
skin of the lid and tied oa er plates or buttons there. Figure 35S illustrates 
this plainly The denuded corneal area is then lightly tattooed, by the 
gold chloride method, to render the subsequent comeal scar as incon- 
spicuous as is possible. 

Amiga, in Figure 359, A, B, C, illustrated the correction of an inferior 
cul-de-sac symblepharon by the utilization of two large pedicle flaps from 
above the limbus to below the limbus. The two flaps are cut as outlined 
in B, and as they are moved downward the cornea moves upward into the 
vertical incision so that these two flaps can be coapted below the limbus to 
replace there an appreciable amount of bulbar eonjunctha. That which 
was present before the operation should ha\ e been transferred to the poste- 
rior surface of the lower lid itself, by mattress sutures, as just outlined. 

In resection of the caruncle, when this is necessary, the dissection should 
go o\er on to the bulbar eonjunctha in a crescentic manner, the convexity 
of this crescent lying away from the inner angle, i. t., the eonca\ itv embrac- 
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ing the caruncle. That portion of the caruncle tissue which must be removed 
is then removed with sharp dissection. The bulbar conjunctiva is under- 
mined and the residual tissues at the inner canthus closed with sutures, 
after undermining into the superior and inferior cul-de-sacs. (See section 
on Conjunctival Surgery.) 

Cul-de-sac reconstructions in the presence of old or recent enucleations 
are simply the problem of an incompletely contracted socket and are to be 
corrected according to the technique outlined for that. In such instances it 
is not necessary to w rap the entire mold with a graft if the superior cul-de- 
sac and fornix are still adequate. 

Cul-de-sac restorations following enucleations maj be corrected in many 
instances without a free skin graft if adequate conjunctiva is still present. 
Kerens* called attention to this again recently. The scar tissue in the fundus 
of the orbit responsible for the inadequate cul-de-sac is resected subcon- 
junctivally. A crescentic incision is made in the conjuncth a on the 
posterior wall of the fundus, and through this one can remoxe the cicatrix 
This crescentic conjunctiva incision is then closed. Mattress sutures are 
placed in a horizontal line in the conjunctiva at the lowest point on the 
cul-de-sac. Three to four are necessary. The needles are brought out 
through the skin, passing through the lid tissues, on the anterior surface at 
the inferior orbital margin ; there they are tied over rubber pigs or through 
buttons upon the skin surface about 1 cm. below the level of the lid margin 
These sutures draw the conjunctiva downward firmly to the orbital margin 
restoring and maintaining a sufficient cul-de-sac. In resecting the cicatrix 
from behind it is wise, as Berens said “to use a scalpel, and earning the 
incision down to the anterior surface of the inferior orbital margin along 
its entire extent keeping, however, close to the tissue of the lower lid ” 
In regard to this technique, see also Figure 35G and those mattress sutures. 

* Am Jour Ophth , Ser 3. vol. 26. No 2. February, 1943 
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SCRGICAL COXDITIOXS OF THE LIDS.-CoNci.rDED. 

Cic VTRIC1AL IXCISURA OF THE LlDS. FoRIIS OF BlEPHAROPEASTT FOR 

Lid Reconstructions. 

Most of these cases are the result of -window glass cuts in automobile 
accidents and of knife and razor cuts while fighting. Figure 360 is such an 
instance. The inner canthus is torn loose, the canaliculus has been lost 
and there is more or less ectropion accompanying the case. Again here, as 



Flo. 360 — Cicatricial mcisura from wind-iieM cut. Note the method of reestablishing 
drainage through the canaliculus A, original injury. B. incision and suture; C, probe through 
punctum and into the lacrimal sac- 


in many other instances, detailed preoperative study of the case is neees- 
sarv to decide upon the therapy one is to utilize. The scar must certainly 
be resected and the inner angle of the lid moved upward into a slightly 
overcorrected portion. After the resection of the scar, as outlined m B. 
one can see readily the position to which the inner angle of the I»«er Ii<l 
(462) 
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now mnhilirrd must lie drv.tttd. The Hjijmrtamf lip*, in placing the 
sutures for this elevation and correction into tin* fixrii lip of tin* soar tissue 
rejection wound while thr other ono is placet! at a considerably lower lex cl. 
obliquely downwards, in the movable undermined lip of the ltd side of the 
war tissue rejection wound. 

In then* instances illustrated, Indore the sutures are placed. u probe i> 
to be pasvd through the punrtum ara>" tluMipemtixr wound and into the 
lacrimal sac through n hole punched in there, and a No 1 or 2 si)\ t . r l.ioriin.d 
pndte p.iwd from the punetinn into the 1 lenmal-iusa) duct This is to lx- 
retained for two weeks to two months to obtain complete recover. from 
the epiphora ami functioning of the canaliculus (' i' the end-result at tin 
time «f the completion of the iqx ration and just Ix-fnn* the postoperative 
dressing: wn* applied. 

CICATRICIAL INCISURA OF THE LIDS 

Cicatricial inchum may lx* accompanied hy ectropion of the uppir lid 
and entropion of the lower. 'Hie cicatrix. if rarrfullv resected. howcwr, 
and as carefully restituted, should corn-* t these rendilv - Figure Sul is sui h 
an im-taner. The cn^* resulted from the patient falling into the blade of a 
harvesting machine; .J shows the debt t and II the cnd-rc'iilt I’lgun .!i»J 
is an outstanding example of the oirrvction of a eicatri< ial itiei'iini l»v s ( ar 
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resection and suture, paying rarrfnl attention to the jiositioii of the oor- 
nxtinc flaps. A long and deep cicatrix dragged the lower lid down and 
out with n marked resulting deformity- ’Hie accident resulted from an 
aeroplane pnijx-llrr. A of Figure 3*»2 shows tlir nsiiluah jiresent, the sear 
resection necessary for the correction, and the line of sutures as planned 
In Figure JWfl, //.‘the flaps a and /» ns outlined. should niise the upper lid 
from its fio-ifiori of marked deformity and «t the. same time furnish sufficient 
soft tissue to correct the obliquity of the paljx-bnd fissure resulting from the 
drag of the cicatrix. II of Figure M2 shows the ease immediately before 
the removal of the ojHTative sutures, and /> with an ocular prosthesis in 
position twelve months later. C shows the suture line resulting from 11 
Snellen operation for some entropion w Inch remained m the lower lid. 1 his 
same entropion can lie seen in the preceding photographs, In closing tiiese 
ineisunr at the inner enntlius, the suture line should he deviated from the 
vertical ns much ns is jmvsible. Those which were originally vertical cannot 
lx- changed to any great extent, but the others can Ik- shifted. wimf.tr 
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arrangements may be worked out for all such cases, as in Figure 364. In 
these, one must be certain that notching of the margin wiU not remain 
after healing. Attention has been called to this before. In delayed suigery. 



Flo 3G2 —Cicatricial inrisura at angle. C shows the sutur* line from a Snellen entropion 
operation necessary the final step in this case to correct the entropion so evident in B. 



Flo 363 —The scar (i»dr res eetion anil suture correction for the ca=* in Future 3G2. 

as with this, subcutaneous sutures of catgut for the orbicularis, anti «ilk 
sutures for the skin, should be combined with the marginal flaps. 

It is rather likelv that a great majority of the*e cicatricial notches or 
the lid could be pm ented if more careful surgery were earned out at the 
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time «f tlie original closure of the lid following the original accident. Fig- 
ure 005, J and II, is such an example. The patient, following an automobile 
arcident, was so seriously ill that little attention was paid to the ocular 
defects. Follow ing her recovery, how ever, the cul-de-sac, the sclera, and the 
tipper ltd were firmly adherent one to the other with a most unpleasant 
cicatrix. The eye was in phthisis Imlhi. The scar rejection and suture, fol- 
lowing an enucleation with an implant into Tenon's capsule, and n skin 
graft into the socket for the reestablishment of the superior cul-de-sac, 
resulted in a very satisfactory cosmetic result. C of Figure 365 is tliis end- 
result after her third operation. With the exception of the free skin graft 
into the superior cul-de-sac ft»r the reformation of this all surgerv was a 
matter of scar resection and resuture of the lids in layers, muscle as well 
as skin. 



SURGICAL COS DIT IOSS OF THE LIDS 

arrangements may be worked out for all such cases, as in Figure 364. In 
these, one must be certain that notching of the margin will not remain 
after healing. Attention has been called to this before. In delaved surgerv 




Fto 363 — Tlie scar tissue resection and suture correction for tl.e case in Figure 3fi2 
as with this, subcutaneous sutures of catgut for the orbicularis, and silk 

'sutures for the skin, should be combined with the marginal flaps. 

It is rather likelv that a great majority of these cicatricial notches of 
the lid could be prevented if more careful surgery *crc carried out at tt»e 
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• nple matter to wipe that off with the actual cautery. These tiny flaps, 
they are formed, are of the lid margin and away from the line of lashes. 
» iey need to be only 1 mm. in length. If the tarsal plate above them is 
mly and carefully approximated they will turn outward and downward 
themselves. 

^Following the tarsus-conjunctiva suture the orbicularis fibers should be 
und and sutured together with G-0 catgut interrupted sutures. The skin 
en is to be closed in a third skin-la\ er line of sutures These are to be of 
' »ck silk. Prior to the closure of the skin line a small portion of skin 
buld he removed from the major lip of the intact lid so that as the skin 
rface itself is closed over its suture line will he offset from the suture line 
{the orbicularis fibers, and this in turn will be offset from the line of 
\rsal-conjunctivnl sutures. It is always well to pre\ ent incision lines which 
'£ perpendicular to a lid margin. Terracing and Z plastics w ill be of great 
lue in obviating this undesirable feature. 

LID RECONSTRUCTION— BLEPHAROPLASTY 

In reconstructing the upper and lower lids one must consider the folio w- 
' subdivisions; upper and lower lid reconstructions with adequate con- 
nctiva; those cases with inadequate conjunctiva; the simultaneous cor- 
ction of both upper and lower lids; and a complete sj mblepharon The 
rest defect is the simultaneous loss of both upper and lower lids. 
Fortunately the upper lid seems to escape total destruction in most 
stances. The next most frequent defects arc the cases with both lids 
paired hut with usable remains still present Xo case has ever presented 
elf to the author in which the upper lid alone was involved and completely 
st roved. There seem to be so many possibilities for this to occur through 
Mjina or because of possible necessary operative measures with postoper- 
ive deformity that one may almost consider their rarity “the accident of 
i accident.” * The coinple * loss of a lower lid is not uncommon, caused 
iher by trauma mtivcly. But there are so many possible 

formities of the ne, or of the upper lid with canthal deform- 

es that one is p’ „mdo soepe perit occaso” to write as above, 

ncerning upper i ' . . 

■The opera w if a fair amount of time is used m the 
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small but cleanly sectioned, so th3t when the last suture lias been placed 
closest to the lid margin these will pout out, one against the other very 
slightly. They will prevent a subsequent notching of the lid margin, and 
if a little nubbin of tissue does remain there after healing has occurred it ha 



j car later. 
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depends upon the amount of conjunctival tissue remaining. Therefore for 
the sake of com enience we will divide these cases of lid reconstruction into 
two classes, the first in which there is sufficient conjunctiva, and the second 
class in which this, as well as the epithelial surface of the lid or lids, is more 
or less completely lost. 

Upper Lid Reconstruction With Sufficient Conjunctiva. -If the con- 
junctiva is still present in ample amounts the problem is much simplified. 
Figure 366 illustrates a simple method for lid reconstruction with a pedicle 
flap from the edge of a scar on the face, but in these cases there is sufficient 
conjunctiva in the cul-de-sac so that one may use the method without 
complications. There is no danger of other lid deformities, as of entropion, 
developing in such cases. It is the simplest procedure possible (Fig. 3G7). 
If one wishes, the graft flap can be taken from any position close to the lid, 
from the cheek below the lower lid and over the malar bone, from the brow, 
or from an area in the neck, bringing the pedicle of the flap upward, tubu- 
lated or non-tubulated. The pedicle may be resected at some later date and 
returned to its original site or discarded entirely. 



Fig. 366 — Simple pedicle flap, this combined with a sear resection from the face; 
■t. flap in position. B. completed result. 


This last flap method, with relationship to the upper lid, has many good 
reasons for its use. The use of a pedunculated non-tubulated flap from the 
skin of the neck as suggested by Smdacher is oftentimes satisfactory - 
There is no additional scarring of the face, and the pedicles can be discarded 
without serious loss or utilized in many different ways, depending upon the 
ease under correction. The advantages of the Snydacker method* are: 
ease of execution, production of less deformity than if the flaps were taken 
from about the face, and if the flaps were to slough far less damage would 
occur than if the flaps had been taken from the skin of the face. Abo, the 
loose skin of the neck is better adapted for plastic purposes on the eyelid* 
than the thicker skin of the face or the forehead. Lc Maitre, on the other 
hand, states that the classical blepharoplastic repair is that obtained 

i Mematsbl. f Augenh., January, lW. 
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tlirough the use of horizontal forehead flaps with the pedicle lying extern- 
ally. He occasionally uses this same type of flap in certain rhinoplastic 
operations. In discussing rhinoplastic operations he claims the following 
advantages for forehead flaps. They are also applicable to ophthalmic 
Mirgerj , namely, union by first in- 
tention, ami better vitality of the 
graft flap because of its position. 

The author lias, on several occa- 
sions, used the Snvdacker method 
for necessary upper lid correction, 
and in one case at the time of the 
second operation for the disposal 
of the pedicle, utilized the pedicle 
for a further necessary repair of 
the lower lid. The period between 
the first two operations was four 
weeks, and the pedicle from the 
upper to the lower lid, which was 
then loop-shaped, was completely 
resected four weeks later. Blair, 
in 1921, called attention to the de- 
layed transfer of long pedicle flaps. 

This procedure is a valuable addi- 
tion to the free utilization of skin 
from distant areas, as from the neck, fig 367 -Palpebral autoplasty n ith flaps 

or from the chest, in extensive pins- < Cour,c ' y of P Bbicutofs Son & Co > 
tic work upon the face. But it is 

seldom that the ophthalmic surgeon is called upon to correct defects suffi- 
ciently extensive to make this procedure necessary. It is well to bear it 
in mind if occasion should arise in which the method would be practical. 



Tig 3GS —Free skin outlnj for upper ltd reconstruction (Courtesy of (Word Medical 


Publications^ 

In pedicle flap reconstruction all the dissections must be well undermined 
with complete release and excision of the scar tissue present. The initial 
incisions are made boldfv but smoothly to minimize the amount of later 
scarring. As soon as the dissection has advanced to a sufficient amount, so 
that the lid margin may fall to its proper normal level, intermarginal 
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sutures must be inserted for the period of healing. As the lid margin i- 
moved downward, the wound in the upper lid will gape a certain amount 
This widening of the wound will allow the operator to undermine and release 
any attached or adherent conjunctiva which is limiting the movements nf 
the lids. This also might cause it to undergo a later contraction. 

The operator should plan rather carefully the direction and the enure 
of the pedicle of the flap, even if it is to be tubulated, to prevent tinting 
at the base of the pedicle. The use of triangles will allow a greater ampli- 
tude of moe ement in the flap. It does not increase the amount of scar. 

If a flap from the neck is to be used the pedicle must start bnmediatdr 
beneath the angle of the mandible and extend toward the clavicle. The 
pedicle must be at least 1 inch wide and may or may not he tubulated at the 
discretion of the operator, depending upon whether or not this pedicle is to 
W used subsequently for another purpose. If it is to be tubulated, the 
pedicle should be cut at least § inch wider. The dissection in the neck can 
be closed without difficulty with an intradermic dermol suture. The prop- 
erly-shaped apex of the flap is sutured in the position prepared for its 
reception in the dissection at the defect. Ten days later when the pedide 
attachment is to be resected, and resutured, a very slight amount of dis- 
section will be sufficient to render this area smooth and satisfactory. Both 
upper and lower lids can be corrected at the same time. It is necessary to 


split the apex of the flap into halves, one for the upper lid, and the other for 
the lower lid repair. It might even he possible to use a third subdivision 
for any necessary repair of a socket defect- 

Reviewing the methods at our command for the repair of upper lid 
deformities in which the case is not complicated by conjunctival limitation, 
we find the following available— first, simple scar excision with the replace- 
ment of the soft tissues to a normal position; second, the use of pedide 
flaps; third, the use of free skin grafts placed directly into a wound resulting 
from dissection sufficient to return the lid margin to its normal position; 
and, fourth, the use of Ollier-Thiersch grafts over a mold as an outlay graft- 
See Figure 36S illustrating Gillies’ technique for an upper lid repair, which 
has been covered. Any necessary repair to the upper lid line of lashes can 
be accomplished by one of the methods already explained. 

Lower Lid Reconstruction With an Adequate Conjunctival Cul-de-sao.— 
The technique and methods for the repair and reconstruction of these are 
exactly the same as were used for the upper lid repairs. In cases where an 
enucleation had been done, a cul-de-sac sufficiently deep to allow the 
satisfactory' fitting of an ocular prosthesis without the constant danger of 
this prosthesis extruding itself is usually sufficient. Much can be done m 
the manufacture of artificial eyes by placing the cornea low down on the 
shell so that the presence of a shallow cul-de-sac from a narrow lower W 
will lie masked. In those cases where the globe is still in place and of a 
normal appearance, the lid margin should be. when completed, at the same 
level as upon the opposite eye. TYith the patient looking straight ahead 
into infinite this is seldom more than 1 nun- below the level of the limbus. 

A lower lid deformity is more readily corrected by free dermo-epidera^ 
<mafts than is the same deformity in the upper lid. The demand for free 
movement in the upper ltd b not so important in the lower lid- This, per- 
haps, b the real reason whv satisfactory cosmetic results are more re«MJ 
obtained by the u*e of these grafts in the lower lid defects. The grafts are 
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most satisfactory as full thickness grafts (dermo-epidermic) when taken 
from a normal upper lid, or from behind the lobe of the ear. A razor cut 
epidermal graft may be used also, hut the full thickness grafts are very 
satisfactory here. Dissection to obtain the release of the adherent, mis- 
placed remains of the lid margin is the first step, an intermarginal suture 
of the lid is next, and the placement of the correcting graft completes the 
operation. Dependence should be placed upon a pressure bandage rather 
than upon a large number of sutures to hold a dermo-epidermic graft in 
place with accurate and close approximation to the underlying tissues. The 
pressure exerted by the dressing not only accomplishes this, but also 
decreases bleeding and serous oozing, both of which are inimical to a good 
result. 

Ollier-Thiersch grafts over a mold of dental wax, according to the method 
of Gillies, arc also satisfactory in cases where the scar can be completely 
removed, the same as in reconstruction of the upper lid. This method, 
however, is more applicable to defects of the lid than to the reconstruc- 
tion of a more or less completely lost lower lid. If this method, how- 
ever, is utilized, a secondary operation, that of a tarsorrhaphy, will be 
needed to fix the outer and inner angles of the newly formed Jid, because 
of the slightly overhanging shelf of the upper portion of the new lid; raising 
it to a proper level and thus correcting any postoperative ectropion present. 
This is not a difficult matter. 

In the presence of scar tissue of any degree which cannot be completely 
removed Ollier-Thiersch grafts are impracticaible, because of their thinness. 
They are without any supportive substructure, and will, even after a com- 
plete take, contract rapidly to a total failure. This means that such grafts 
arc not to be used if there is any danger of continued contraction of either 
the underlying or the surrounding tissues. These grafts are therefore 
applicable only in cases of deformities following superficial burns or in clean, 
non-contracted postoperatis c deformities such as would occur in the re- 
moval of superficial malignancy of the lower lid. Under conditions other 
than these, pedicle flaps from the face, forehead, or neck, must be used as 
the remedial agent. The bases of the pedicles may be arranged to lie either 
in the temporal region, at the bridge of the nose, or behind the angle of the 
jaw. See Figure 250, .1 and if, and Figure 309. The dissection for the 
preparation of the flap is the same as if a dermo-epidermic graft were 
to he used. The lid margins, when sutured in a temporary tarsorrhaphy, 
will allow quite extensive sul>conjunctival dissection of the inferior cul- 
de-sac through the wound, and thus guard against any later entropion, 
due to conjunctival tension with epithelial relaxation from an excess of 
skin in the newly formed lower lid. If the flap is taken from the neck the 
pedicle may be later discarded, or the pedicle later returned with the 
remainder of the flap to its original position. The incisions must be neat 
and smoothly made, all hfemorrhage absolutely stopped, the sutures mat- 
tressed with great care, and the postoperative dressing sufficient to hold 
the flap in place without creeping. If the hair line is not intact, a graft 
from the normal upper eyelid bearing hairs, or one from the scalp, will 
complete the lid restoration. Snydacker’s method is also quite applicable 
to the correction of lower lid conditions. 

The operator must be preparetU^all times to correlate certain known, 
methods, and the methods vs/df L /finally by some person in the ■ 
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ment of an unusual case, with his own ingenuity, so that the case under his 
consideration will be handled to its best ad\ antage. The few definite, but 
rigid, inflexible rules connected with plastic surgery can be adhered to 
without difficulty. 



Fi<. 3t>9 — A ra--e of a lower lid defect: B. non-tuhulated pedicle flap from forehead for its 
correction, C. case completed. (By pertuw-ion of Dr. Aaenfeld ) 

Upper Lid Repairs and Recons traction With an Inadequate Amount of 
Conjunctiva.— The correction of such defects frequently amounts to a 
combination of socket reconstruction with blepharoplasty. For a case in 
which nothing remains of the upper lid and the cul-de-sac save, perhaps, a 
ridge of tissue attached to the upper portion of the bony orbit, an operation 
inspired by one of the methods of Morax is applicable. This should not be 
attempted if any remains of the hair line are present and certainly not if 
the oculus bulbi is still in place. Fortunately, or unfortunately, depending 
upon the viewpoint, these upper lid deformities of any marked gravityare 
seldom found in a case where the globe of the eye is still normally present. 

The epithelial base of the lid remnant is released by a crescentic incision, 
and then b\ careful dissection it is gradually moved downward until the 
epithelial and conjunctival surfaces are upon the same plane, forming a 
flap, one continuous with the other, and in length equal to the amount of 
the two surfaces. The dissection at the edge where the epithelial surface 
passes over into the conjunctival surface will have a fair amount of scar 
tissue present. This must be thinned out and removed without perforating 
the flaps. Blunt scissors will lessen the chance of doing this. As soon as 
the entire dissection is completed, a mold is placed into the socket to 




simulate the later prosthesis, thus obtaining the level and normal anterior 
convexity of the lid and to furnish a support for the dressing. As soon as 
the mold is in position the edges of the flap reflected downwards arc sutured 
into linear incisions in the skin surface, the first in the position of the normal 
outer canthns immediately above and within the rim of the born orbit, and 
the second at the inner canthus at the same level as the punctum, curving 
slightly upward and outward following the curve of the bony orbit. This 
reflected epithelial flap is sutured to the posterior lip of those incisions with 
dennol interdermie sutures to facilitate their later remov al. The anterior 
lips of these incisions furnish the edges to which tire sutures are placed if a 
pedicle flap is used to cover the operative defect. 



Fir. 370 —Simultaneous correction of upper lid. loner lid and inferior rul-dc-^ae 


From this point the operation depends upon whether the deformity 
includes both lids or one lid alone. If the lower lid is normal, intennargm.il 
adhesions of this reflected epithelium should be arranged between the flap 
and the other lid. If one is planning to cover the dissection defect with a 
pedicle flap, these adhesions are not necessary, a simple temporary tarsor- 
rhaphy is sufficient, otherwise actual tissue adhesions must be arranged. 
This is done by notching the margin of the lower lid and suturing the 
deflected flap from above to these lower lid notches with silk mattress or 
intermarginal dermol sutures. A pedicle flap from the neck, from the fore- 
head, or from the temporal region, can be moved into position to cover the 
raw surface formed by the dissection. If a flap is used, the sutures should 
be carefully placed at the junction of the reflected surface and the inferior 
edge of the flap. A flap from the forehead is the least satisfactory, one 
from the neck being better. 

Figure 370 illustrates a case of simultaneous lid and cul-de— ac recon- 
struction. The first of the three illustratioas shows the fixed inadequate 
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lids with very shallow cul-de-sacs barely able to hold an artificial eye. The 
first operation was the reconstruction of the inferior cul-de-sac to permit 
the proper seating for a prosthesis. In the second operation the upper fid 
was incised along the orbito-palpebral fold and opened upon itself so that 
the anterior skin surface of the fid was reflected backward and formed the 
new posterior surface of the upper fid. A confonner was placed in the 
cul-de-sac. the new margin of the upper lid attached temporarily to the 
lower lid, and the hared area formed by the reflection of the skin surface 
(of the upper fid downward} was covered with a free-skin raror-cnt graft. 
The resected hinge was very firmly and securely attached to the internal 
and external canthal angles so there would be no notching nor incisune 
there in the new lid margin. As soon as this graft had taken, a piece of ear 
cartilage was resected the sliape and the size of the norma! tarsal plate, and 
this placed between the new posterior surface of the fid formed by the 
former anterior surface and the skin graft. Figure 371 illustrates the 
technique. The third illustration shows the very satisfactory result which 
has been obtained thereby; in fact , now redundant lid tissue is actually 
present which may need some resection. 



Dermo-epidermic grafts, if used, have a slight advantage over Ollier- 
Thiersch grafts in that they are more substantial. The defect, how- 
ever. formed by the dissection is rather large and for that reason the 
chances for a completely successful take in the use of dermo-epidennie or 
epidermic grafts are less than if a pedicle flap graft were used. The defect 
will be too large for the use of a graft from the opposite fid. If a true skin 
or dermo-epidennie graft is used, care must be taken to clip from its under 
surface every bit of subcutaneous tissue. Attention to this will be repaid 
by a thinner lid as well as by greater viability in the graft. Sufficient 
sutures of fine black silk, waxed or paraffinized, may be used to hold the 
graft in position. When the bandage is applied, a thin laj er of paraffinized 
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gauze must be molded so tluit the graft fits closely over the curvatures of 
the mold in the socket and thus follows the normal curves of the upper lid. 
If accurate anti close approximation of this graft is not obtained with the 
surfaces immediately beneath it, the graft will not survive. Folded gauzes, 
2x2 inches, or small gauze fluffs can he placed above the layer of tulle or 
paraffinized gauze to fill out the depression and allow the bandage to exert 
the proper pressure. 






Fio. 371 —Contracted socket. scar about orbit: defect with notching of upper lid Halv- 
ing operation of the upper ltd defect, correction of contracted socket with a simultaneous 
tree skin exalt in the lid. fascia graft and completed result with prosthesis aftei socket graft 


If an Ollier-Thiersch graft is used to cover the dissection defect, the 
technique is the same as has been previously explained Later, after com- 
plete recovery has taken place, but before the intennarginal adhesions are 
cut, the line of lashes may lie restored by a free graft from the upper lid of 
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the opposite eye. See Figures 372 and 373 which were cases corrected in 
this manner. 

In the section on the general technique of plastic surgery other valuable 
procedures were detailed, applicable here. 

Raphael Kaz reported an operation quite similar to one the author 
devised for the lower lid. He cut* a supra-orbital flap with the pedicle at 
the temporal region and includes the upper edge of the eyebrow in the 
lower edge of the flap so that when the flap is swung downward to replace 
the absent lid the hairs will act as exelashcs. A smaller flap from the 
temporal region is turned under to form the new conjunctival or posterior 
surface of the lid. The supra-orbital flap forms the anterior surface of the 
lid. By the turning under of the temporal flap the lid is given its normal 
rounded appearance. ~ «. . 



Fjo 374 — A, original defect (ree aL-o Figure 1S3). B. graft correction of lower lid. and 
following cul-de-sae repair and with Hess sutures in place for the ptooi-; C. with pro*tbe«i» 
in place at the time of discharge from the hospital 


A third manner in which the correcting operation may be carried out is 
the use of a pedicle flap for the relief of the epithelial deficiency, combined 
with an Ollier-Thiersch graft over a mold of dental compound to repair the 
superior conjunctival fornix. This may be done in two stages. (Figs. 183 
and 374). The operation is only applicable when the eyeball has been 
enucleated. The adherent lid margin remaining is released and lowered to 
its normal closure position, and there sutured temporarily to the margin of 
the lower lid. To accomplish this it may be necessan * to undermine widely 
the remaining superior fornix from its adherence to the bony orbit. This 
will allow a later extensive entropion to develop. Sufficient width in the 
pedicle flap must be used, however, to bring the lid margin to its proper 
level. The entropion will be corrected when the superior fornix is repaired. 
Cotton balls, impregnated with sterile petroleum jelly, will be sufficient to 
place in the contracted socket after the flap is sutured in position for the 
very moderate amount of pressure applied later by the dressing. Neither 
Ollier-Thiersch nor dermo-epidermic grafts for the outer surface of the lid 
lend themselves as well to this method. As soon as the flap has healed 
in ten days or two weeks, the fornix may be reconstructed. The technique 
previously explained in the use of Ollier-Thiersch gr: 'is, and further 1 r 
sidered under socket restorations is the method u«r* 1 1 is not netv 
that the entire mold be covered with a graft if t- is alone at 

but it is safe, even though a portion of the graft is ' iberately v 
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and it is seldom that the condition of the lower fornix is entirely satisfactory. 
At a later date any necessary repair of the line of lashes is easily accom- 
plished. 

Occasionally a lid reconstruction must also be accompanied by extensive 
scar tissue resection as a result of contiguous cicatrices. Figure 375 is such 
au instance wherein a massive keloid, with contracting cicatrices, was 




fio 375 —Keloid with ectropion. 

accompanied bv a complete ectropion as a result of the loss of the entire 
lid surface, of the lower lid, and of the face obliquely down to the angle of 
the mouth’. After the resection of aJJ cicatrix and the formation of inter- 
marginal adhesions from the conjunctival surface of the lower lid into the 
lid margin of the upper lid, a defect remained which had to be filled m with 
a very large free skin graft In such instances the graft should be sutured 
through the graft surface to the edges of * arwi bIac}v • 
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sutures. The entire surface of the graft is to be larger by at least 1 cm. 
than the dissection defect to be filled in. The sutures, as they are placed, 
go through the surface of the graft, picking up the edges of the dissection 
defect, and are tied upon the surface of the graft, being cut fairly long. 
Accurate approximation is necessary but a small number of sutures is 
needed. The purpose is to prevent the graft from becoming displaced as a 
result of postoperative uneasiness and unrest- Before the graft has been 
sutured into place a mold is formed of dental stent sufficient to cover the 
entire area of the dissection defect- This is formed upon the face when 
semi-solid, cooled with ice water while in position, then after the graft has 
been sutured into place the mold, first anointed with petroleum jelly, is 
placed directly over the large grafts and bandaged into position with 
adequate pressure- 

AYhen the eyeball is still in position and is a healthy and normal eyeball, 
an entirely different problem is at hand. One dare not arrange the correc- 
tion so that epithelium is in contact with the lid surface. A mucous mem- 
brane graft must be buried under the skin of the forehead above the eye- 
brow so that when the flap is brought down subsequently, the posterior or 
mucous membrane surface will cover the entire lid defect. The forehead is 
incised for a pocket of the proper size. A large mucous membrane graft is 
resected and wrapped about a thin metal plate or dental stent. This is 
placed into the pocket formed beneath the skin, the incision line sutured, 
and a pressure dressing applied. The case is first dressed at the end of six 
days and daily thereafter. Two weeks after the first operation, the rem- 
nants of the lid margin are incised at the conjunctiva-skin junction and two 
separate lainellie formed by sharp dissection. A row of six silk sutures is 
placed in the conjunctival lips of the wound, and the ends of these sutures 
drawn to the side for the time being. The pocket formed above the eye- 
brow is cut free as a pedicle flap, its pedicle at the outer angle. This is 
moved down over the palpebral defect and the conjunctiva of the ltd 
remnants sutured to the mucous membrane on the posterior surface of this 
flap by means of the sutures already introduced. Both ends of these 
sutures are then brought through the skin surfaces of the flap. tied, and 
their ends cut short. The apex of the pedicle of the flap is trimmed to fit 
neath into the inner canthal angle (or defect) and is sutured there, mucous 
membrane to conjunctiva, and skin to skin. The lid margin of the lower 
lid is now incised with three short incisions; the lower lip of the flap trimmed 
to a proper width, and the mucous membrane surface of the flap sutured to 
the posterior conjunctival lip of the three incisions made on the lower lid. 
The ends of these sutures are also brought out through the epithelial 
surface of the flap. Before these are tied, howe'er, the epithelial surface 
and the mucous membrane surface at the lower edge of the flap are closed 
by a necessary number of fine black silk sutures. (The removal of the 
flap, from above the forehead, as well as the subsequent trimming of the flap 
for proper width, has permitted these two surfaces to separate for the 
length of the flap itself.) A piece of oiled silk is then placed beneath the 
pedicle of the flap from the external commissure to the ba«e of the flap. An 
area of mucous membrane still remaining on the forehead is now removed, 
the entire region cleansed, and this covered with a razor cut epidermal 
graft- The gaping skin edges near the base of the pedicle of the flap are 
pulled together, in part, with a few sutures. This is to !>e reopened subse- 
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quently when the pedicle of the flap is returned to the site from which it 
came. A piece of oiled silk is placed over the two lids, and a dressing with 
rather moderate pressure is applied. In applying this dressing, rolls of 
dry gaure should be placed upon each side of the base of the nutrient blood 
supply from the pedicle of the flap to the correcting apex. Both eyes are 
to be bandaged. The first dressing is to be done on the fifth day. ‘ Many 
of the sutures arc to be removed at this time, though the inte'rmargmal 
sutures should not be removed until the eighth day. On the twelfth day, 
under ordinary circumstances, the pedicle of the flap at the outer com- 
missure may be cut free, turned backwards upon itself, and an\ excess 



mucous membrane removed. The skin is now reopened at the site from 
which the pedicle originally came and this returned to its former position- 
At the same time the commissure is trimmed up and dressed with sufficient 
sutures. The lid margins are to remain intermarginally adherent for about 
six weeks. At that time a free skin graft max be taken from the exebrow 
on that side immediately beneath the eyebrow for the reconstruction of 
the lashes according to the technique already covered and illustrated. 

Another form of upper lid reconstruction, with inadequate conjunctiva, 
has been given to us by Axenfeld; 1 Figure 37G is a copy of his original 

» Axenfeld, Prof. Dr. Theodor. Augenheilkunde, Handb. d amhehen Erfahrungen, V erlag 
'on Johann Ambrosius Barth. Leipng. p 48S. 1922. ’ 
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illustrations to show the technique. The margin of the upper lid remnants 
is resected so that it presents a raw surface from canthus to canthus. Six 
double-anned sutures are then mattressed through the lid from without 
inward so that these sutures emerge under the lid margin. The entire hair 
line of the lower lid is then deanJr removed, and these sutures from the 
upper lid passed through the conjunctiva and skin lamella? thus formed. 
Before they can be tied, however, the skin surface of the lower lid must be 
incised, and through this incision the conjunctiva of the lower lid under- 
mined to a certain extent so that the lid can be mo\ ed up and attached to 
the remains of the upper lid. The six sutures are now tied and any neces- 
sary additional skin surface suture introduced. The indsion made in the 
lower lid skin surface will gape rather widely. This is to be covered with a 
free skin razor cut graft and the entire eye dressed with a pressure dressing. 
Ten days later the dressing may be removed, and after two weeks wholly 
discarded. There will be a slight opening still remaining at the inner or 



Fjc 377 — -1. gro-a upper Ld detect, B. bit sutured tocetier with permanent eonjjVte 
mttrpn*! tarsorrhaphy -with tkm graft into the I<jv« lid. pnor to the forms tioa of PW psfpe- 
braj fissure: C, new palpebral fissure showing closure po*sble at the not of thsAarce lira 
the hospital Aienfeld's technique followed throughout- (Notice the rurvr of the com- 
pleted mtermanrma] tarsorrhaphy ) (Patient had 6 9 vision m O.S 1 

outer canthal angles. Warm boric acid irrigation of the cul-de-53c can be 
carried out through this, using a small blunt lacrimal sac needle attached 
to a proper syringe. The lid margins are permitted to remain adherent for 
set era! months. The new palpebral fissure can then be formed by making 
a horizontal incbion at the position where the palpebral fissure should lie. 
The incision is to pass from internal to external canthal angles. The 
anterior and posterior surface of the lids should be very carefully united 
with many fine black silk sutures at this time, the same as one would do 
with an ankvloblepharon. Figure 377 illustrates such a case corrected with 
this technique. Axenfeld recommends tattooing these lid margins with 
tinv dots of black India ink to simulate lashes. It seems to the author 
that here also a more satisfactory procedure would be the transplantation 
of an upper lid eyebrow graft from the opposite eye for the reconstruction 
of the lashes, one especially to be placed above the anticipated line of 
incision for opening the palpebral fissure, the other one separately below 
this. Both grafts should have the edge, with the eyebrow hairs, in appo-3- 
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tion. After these have healed satisfactorily the palpebral fissure can be 
opened between them. 

Lower Lid Keconstruction "With an Inadequate Conjunctival Cul-de-sac. 
—Lower lid reconstructions in which the same complication exists, that is, 
the loss of the inferior fornix due to an inadequate amount of conjunctiva, 
can he corrected according to the same methods outlined for the upper lid. 
The manner of covering the operative defect is also the same as mentioned 
before in reference to lower lid reconstruction (Fig. 378). 

A pedicle flap is the best of the three methods, i. c., Ollier-Thiersch grafts, 
denno-epidermic grafts and pedicle flaps. A flap taken from the neck can 
he used as well. 



I'M 378 — .4 and B, Ollier-Thiersch grafts into socket and info loirer ltd, C and D OJbei- 
Thiereeh giaft into socket, scar tissue resection and ciermo-epidemuc graft into skin surface 
A and B, the tower Jid; C and D, both fids. 

Under the section of pedicle flaps, a rather complex operation was ex- 
plained in which a pedicle flap from the forehead was carried dov n with a 
tubulated pedicle, turned upon itself, and used to form the posterior surface 
of a new lid, the anterior or epidermic surface being formed by a sliding flap 
from the skin over the zygomatic malar junction, from the skin over the 
cheek, or from the skin of the neck in the form of a long pedicle flap. The 
last position is perhaps the best, though the most difficult of the three A 
point or two is worth repeating here in relation to the flap from the fore- 
head. If the eyeball is still present, the surface of this flap must be free 
from hair follicles; second, the incision line on the forehead, after Closure 
of the region from which the flap was raised, can he made practically 
invisible bv a careful intradermic or subcuticular suture and this removed 
at an early date after the operation, say four days; and last, the manner of 
handling the pedicle. "When the flap has been turned back, all subcutane- 
ous tissue must be carefully removed from that portion of the flap which 
is to enter into the formation of the lid. All of the other parts of the flap 
31 
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should be left untrinuned- This will make a thicker, more resistant tubule, 
and thus carry to the head of the flap a more abundant blood supply. The 
flap is to be cut so that the root of the pedicle is curved slightly upward and 
slightly wider th3n that portion used for the lid. This will give a better 
angle to the base or attachment of the pedide and a thicker tubule, later, 
when this pedicle is resected and discarded, the incision will curve upward, 
but the amount of tissue removed will not change the amount of scar. 
When the bandage is applied, the surgeon should be careful that the nour- 
ishment of the tubule and of the head of the flap is not interfered with 
through pressure. This is easily prevented by placing two small gauze roll', 
covered with oiled silk, on either side of the tubed pedide, both somewhat 
thicker and higher than the level of the tube itself. A third, though smaller 
roll can be placed under the tube to fill in the small triangular space beneath 
the tube, and at the same time give it a steady support. While the author 
has never omitted tubulating the pedide, it is quite within reason to admit 
this ami instead to protect the under surface of the pedide with a cover 
of oiled silk. It is doubtful whether one has many advantages over the 
other. 

GUIies* obtains a complete lid restoration by a method s imil ar to the 
author's. He first buries a strip of cartilage under the skin near the outer 
canthus and allows it to take root there. The size of this cartilage is slightly 
smaller than the defect present. When the cartilage has received its new 
blood supply, the skin-ca rrila ge-flap is raised and swung as on a hinge near 
the canthus. The skin forms the lining of the new lower lid. and the 
cartilage is on its anterior aspect. The lower borders of the sldn flap are 
carefully sutured to the remains of the conjunctiva to complete the socket. 
There is now a raw area double the size of the flap, and it may be dealt 
with in one of the following ways: (n) The cheek wound may be do=ed by 
approximation and the lid portion Thiersch grafted; (6) a descending 
temporal skin flap may be swung down to cover both defects; (<■) an ascend- 
ing flap may be brought up from the cheek; (d) a double pedide flap may 
be taken from the upper lid (Tripier); or (e), the skin may be conveyed to 
the lid by a tube pedide from the neck. One very similar to this was 
devised by Kaz for the upper lid. and is induded in the section dealing 
with upper lid reconstructions. 

There is a second method for correcting the complete loss of the lower ltd. 
wherein the so-called-hammock or bi-pedunculated flaps are taken from 
above the eyebrow and sutured in a position at the level of the inferior rim 
of the bony orbit. Later the extremities or pedicles of this hammock are 
returned to their original position. Still later the inferior edge of this 
transplanted piece of epithelium is raised and by dissection reflected up- 
ward and backward to form the posterior surface of the lower lid. The 
internal and external extremities are anchored in a normal canthal portion, 
the lid margins sutured together either temporarily or arranged for inter- 
marginal adhesions, and the anterior surface defect covered with a flap, an 
Ollier-Thiersch graft, or with a dermo-epidermic graft. 

The third method available for the reconstruction of the lower Hd was 
abo described under reconstructions of the upper lid. A pedicle flap is 

1 PUitw Suistt of ibe Face. Oiforf Mol Pub,, Srptcaltr. 131**. 
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first i^ed to relieve the epithelial or outer surface loss. The resulting 
entropion is then corrected ten days to two weeks later by means of an 
Ollier-Thiersch graft wrapped over a mold of dental compound and sutured 
in a dissection in the inferior cul-de-sac prepared there for it. As a result, 
a fornix of the proper depth is formed. The dissection for the preparation 
of this mold is considered under the heading of socket restorations. 

Poulard recommends highly the use of thick pedicle flaps, which he 
eventually thins out, for the correction of deformities of the lids He pre- 
sented a series of these cases in May, 1919, before the Thirty-second Con- 
gress, Societe Kranenise d'Ophthalmologie, Paris, showing remarkable 
results. 

Figure .M3 is a very satisfactory demonstration of the reconstruction of 
the floor of the bony orbit when the defect was so pronounced that the con- 
junctival cul-de-sac formed the only remaining roof to the maxillary 
antrum. The first illustration is the original defect, the second, immedi- 
ately following the cartilage graft for the reconstruction of the entire floor 
of the orbit, the third shows such a thick pedicle flap from above the fore- 
head for the correction of the soft tissue defects present, and the last, the 
final result after the pedicle was resected ami the suture line thinned out 

Iludingcr and Remky, and later Birch-IIir>chfeld, first used ear cartilage. 

A concave-convex piece of cartilage, covered on one side with skin which 
projects 1 mm. beyond the cartilage, is taken from the car and transplanted 
into the lid through an intennarginal incision, the skin side being faced 
toward the orbit. The outer surface is covered with a sliding pedicle flap. 
The piece of cartilage is fastened into the desired position with sutures, 
mattress sutures being used upon the free edge of the lid. Rcmh> ’s modifi- 
cation is to take a trough of cartilage from the helix, which presents an 
open wound on the anterior convex surface while it is covered with skin 
upon its posterior concave surface. The cartilage is inserted into a freed 
marginal groove, the skin sutured to the conjunctiva and the free edge of 
the lid, the external defect being closed with mattress sutures. He claims 
that this method not only supports the lid, but on account of its broad 
surfaces lying in different places, any contraction of the connective tissue 
which later takes place cannot exert as much force and cause such pro- 
nounced changes in form ns they would with a simple, flat piece of cartilage. 

After the lower lid has been thus far completed, to the satisfaction of the 
patient as weff as to the operator, it may he desirable to use a free skin 
graft at the margin of the lid for the reconstruction of the hair line. Nor- 
mally, however, the lines of lashes in the lower lid are rather inconspicuous 
and their loss, not replaced, is not especially important. 

Wendall Hughes recently presented a technique for rebuilding the lower 
lid following a carcinoma of the lower lid. The technique suggested b\ 
Axenfeld was most ingeniously utilized for a complete reconstruction of the 
lower lid. In his case, examination revealed a growth involving the major 
portion of the left lower lid, extending from the punctual to within 'J nun. 
of the lateral can thus, producing an entropion. It was not adherent to 
hone, but skin, tarsus, and conjunctiva were all involved. Surgical excision 
of the mass would mean removal of the entire lower lid. As Hughes said, 
in his original article, “This presented two major problems, to preserve the 
eyeball and to reconstruct a useful and normal appearing loner lid.” 
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His technique, separately devised, as sent to the writer , 1 is as follows: 

The entire lower lid was removed along the dotted lines in Figure 379 a, severing 
the shin and subcutaneous tissues well below the margin of the mass and the 
conjunctiva in the lower fornix. Laterally the incision was carried almost to the 
can thus and medially just beyond the punctum lacrimalis which was involved. 
This left a large defect for which a new lower lid was to be constructed. The shin of 
the cheek was undermined, sufficiently to allow it to be brought upwards to the level 
normally occupied by the lower lid without tendon. The upper lid was split trans- 
versely into two layers starting along the intermarginal white line and dissecting 
upward* to a point even with the upper fomix about 3 mm. above the upper margin 
of the tarsu*, not disturbing the attachment of the levator to its upper border. 
The inner layer was composed of the tarsus with its conjunctiva. The outer layer 
was the skin and subcutaneous tissue of the upper lid with the ladies attached. 
The lower epithelial border of the upper tarsus was cut off and this edge united to the 
cut conjunctival margin in the lower fomix by fine black silk sutures (No. 000 black 
silk) tying the sutures so the knots were on the conjunctival surface. The new 
position of the tarsus with the levator attached to its upper edge is shown in Figure 
379, 6. The previously undermined «kin below was drawn upwards and attached 
to the anterior surface of the lower half of the tarsus by means of three double- 



Fio 379 — A. the dissection. B the sutures: C. end result with ej-« closed, and D. with eyes 
open (H unties, personal communication ) 

armed black silk suture, so the upper border was midway betw een the upper and 
lower borders of the tarsus. The superficial kyer of the upper lid was then attached 
to the anterior surface of the upper half of the tarsus in the same manner so the 
lashes occupied a transverse straight line parallel and adjacent to the lower skin 
edge across the mid-portion of the taraus. The two skin edges wav aligned Ijv a 
subcuticular stitch and the external portion of the lashes held upwards to the skin 
of the upper lid by collodion so the root* of the la>hes would be in the proper direc- 
tion. Rubber tissue was put over the are3 and a pressure dressing applied and left 
in place for six days. Subsequent dressings were at intervals of five day* for three 
weeks. At the end of a month the second stage, transplantation of la-hes, was done. 
A transverse trough was dissected down to the tareus immediately below and 
parallel to the lashes of the upper lid. A strip of hairs to fit this trough was rut 
from the low er nasal portion of the opjwsite eyebrow and, re\ erring it® position, 
end for end, was laid in it and sewn in position. The hairs were then held down 
by collodion to the skin of the lower lid to start them growing in the proper direc- 
tion. Rubber tissue and a pressure dressing were applied and left in position one 
week. The dressing was changed again on the twelfth day and removed on the 
seventeenth day. The lashes in this strip did not fall out, but kept on growinz 
This was due to the ideal conditions created: the tarea] plate made an excellent 
smooth ba*e and the additional raw tissue* of the side* of the trouzb formed by the 
> Personal cotnmtmWiHm 
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dissection supplied ample mechanical and nutritional support for the graft. The 
proper direction of the lashes was accomplished by first turning the transplant so 
the portion that was nasal m the right eyebrow was placed nasally in the left lower 
lid and secondly by anchoring the hairs protruding from the graft to the skin form- 
ing the lower lid in the proper direction with collodion. The sutures, which were 
placed \ery clo*e to the skin edges and tied tightly, were picked off at the first and 
second dressing one and two weeks later respectn ely. After another eight weeks, 
three months after the original operation, w hen it was seen that the low er lid lashes 
were growing in the proper direction and the lashe* of the upper lid were complete 
(Fig. 379, c and d), an incision was made transversely between the two rows of 
lashes through the skin and tarsus to open the inter-palpebral fissure. The new 
lower lid was then complete except for a punctum ana part of the lacrimal canal- 
iculus which had to be removed because of involvement by the malignant process. 

A procedure, slightly similar to this, is readily done in those cases where 
there is a gross conjunctival loss in the Iowct cul-de-sac and the e\ eball has 
been lost. Figure 380 is such an instance. The technique is shown in the 
drawings of Figure 381. The hair lines remaining are first resected w holh 
from the two lids. As soon as these have healed, a flap is raised, hinged at 



Fic. 3S0 —.4, original defect, B, intermediate result. C. completed case 


the lid margin, quadrilateral in shape, and this turned upward to be sutured 
upward into the lid margin of the upper lid— sparing the intact puncti if 
they are still present. The defect formed by the posterior surface of the 
flap and the site from which it w as taken is then grafted flat with a razor-cut 
graft. See Figure 381, D. New hair lines are later implanted, and several 
months later a new palpebral fissure is incised beneath the hair line for the 
upper lid. See Figure 381, C. 

Simultaneous Correction of Both the Upper and Lower Lids.— When 
this is necessary, it offers increased difficulties. If the method formerly 
explained, in part, is used, the two surfaces exposed by respective reflections 
upward and downward may be sutured together over a mold in the recess 
formed for the socket fomices and then simultaneously covered with one 
large flap from the neck. This flap may have a linear perforation for the 
palpebral fissure, or it can be lifted and divided at its apex into two distinct 
portions, the width of each depending upon the defect to be covered. If 
tills is done the fine black silk sutures placed at the new lid margins may 
leave permanent intermarginal adhesions, or they may be so arranged that 
these will be only temporary. With the use of a pedicle flap, permanent 
intermarginal adhesions are not essential. The edges of the flap are sutured 
as before stated into the anterior Jip of those linear incisions, forming the 
reflected portion of the new epithelial-conjunctival posterior surfaces of the 
reconstructed lids. Figure 3S0 illustrates this without further explanation. 
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The other alternative is to cover the lid defects formed with a large 
OUier-Tliiersch graft, as in the method suggested by Wheeler. When the 
above technique is used, a plastic restoration of the lines of lashes is possible 
according to that already described. 

The defect formed by the simultaneous repair of both lids is too large for 
the use of a true skin graft. 

When it is impossible to utilize the method ju^t explained because a 
portion of the hair line remains, the lid margins raa\ be incised and sutured 
together, after the necessary dissection of the conjunctiva from the nails 
of the l Him orbit, through the external wounds in the lids. A flap is then 
raised from the neck, with its head or apex divided into two portions, pat- 
terned to fit the defects, and these sutured respectively in the operative 
defects in the upper and lower lids. The severe postopera ti\ e entropion 
resulting is. as liefore. later corrected as soon as the pedicle has been re- 
sected. This is accomplished through the use of an Ollier-Thiersch graft 
wrapped over a mold of dental compound. 



Fig 3S1 Ilinewl Bap for lower lid (or both lids) blepharoplisty; the flap; B. it* suture; 
C. tnn-ion of palpebral fissure, ocular prrwthe-is in place; D. crafted fiap and hair line in 

Figures 102 and 103 illustrate a technique for correcting the simultaneous 
loss of an upper and lower lid in the presence of an old enucleation. The 
first thing necessary is the transplantation of a pedicle flap from the tem- 
poral region so that one will have slrin to form a lower lid shelf; in the 
original defect even this was absent- In moving this flap down, some of 
the hair follicles from the temporal scalp were inadvertently transplanted 
with it. These can be seen in the photograph. As soon as this had healed 
satisfactorily a hinged pedicle flap was raised from the outer angle. The 
anterior and posterior surfaces of the remnants of the lids were separated 
by marginal incisions and this hinged pedicle flap turned inward upon itself, 
and its epithelial surface sutured to the conjunctival surface of the lid 
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remnants. The apex of this correcting flap was purposely unattached. 
Before the sutures were tied a mold of dental stent was placed into the 
socket to fill out the fundus of the socket and to give support for counter- 
pressure. A curtain was thus formed between the remnants of the upper 
and the lower lid but with a raw surface lying externally. This surface 
consisted of the posterior aspect of the flap' as well as that position from 
which it was lifted. The latter of the two portions was closed rather readily 
by a quadrilateral flap. The pedicle of the flap which had been transplanted 
gave sufficient tissue for this. Triangle resection from the sides, to prevent 
kinking, assisted in the mobilization of the flap. The remaining raw' sur- 
face was grafted flat with a razor-cut epidermal graft. Two months later a 
horizontal linear incision was made through the length of this lid for the 
formation of the palpebral fissure, and at the same time the irrigation hole 
at the inner canthus was closed by resecting its edges and suturing. 



I'm. 3S2 — A, B and C. steps in the blepharoplasty for both lids palpebral fissure was 
completed as in Figure 3S0, except the epithelial lined flap was formed from beneath on the 
cheek. D, completed case 


The patient is wearing a silver conformer in the reconstructed socket 
awaiting sufficient healing so that an ocular prosthesis may be ordered. 

Figure 382 is a rather similar condition which was corrected somewhat 
differently. For this an epithelial-lined pocket was formed upon the cheek, 
this was then moved upward into the defect there. Before the correcting 
flap is raised in these cases, one must be certain of the nutrition of the flap. 
It is wise to first open the upper margin of the flap and to remove the retain- 
ing stent upon which the skin graft was wrapped; four days later to release 
the lower margin and to immediately resuture it into place; four days after 
this to detach the apex and resuture; four days later reopen the inferior 
margin and place a piece of oiled silk beneath it; and in another four days 
the flap should be so well supplied with blood-vessels that it is now safe to 
raise it to a correcting position across the opened palpebral fissure, the 
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edges are freshened, and the flap sutured accurately into position. The 
palpebral fissure can be made se\eral creeks later, figure 3S3 illustrates a 
similar situation, post-malignancy evisceration, with correction still incom- 
plete. (See Fig. 3S2.) The lined pedicle flap has been raised to curtain the 
orbit for subsequent lids but is still not dosed below; also there is a small 
unclosed area in the suture line at the upper edge of the flap. The next step 
here will 1«* to close the lower edge of the flap, to indse the mid-line of the 
flap for the start of a palpebral fissure, and to elo-e the opening above. 
From there on. the technique will be completed as described for the case 

in Figure 382. 

A similar correction for both upper and lower lids in the presence of an 
intact e> eball could be corrected in an exactly similar manner, except that a 
pocket should be lined with mucous membrane rather than with epithelium. 
With this exception there is no difference in the surgery. 



Fig. 3S3 — Lid correction, both upper »nd lower bds 


Complete Symblephaxon.— Complete symblepharon is a condition in 
tt hich the epidermal surfaces of the lids are normal but the lids themseh es 
are in blepharophimosis or each in a state of severe entropion through the 
loss of its inner conjunctival surface. The more or less complete loss of the 
orbital socket always accompanies the condition. The real state and mean- 
ing of a total symblepharon, that in which the mucous membrane of the 
lids is lost, is practically synonymous with the loss of the orbital socket. 
The reader is therefore referred to that section for this consideration. A 
socket, after an exenteration of all its contents, is perhaps the best example 
of such a defect. 

Moras has offered a quite satisfactory method which may be utilized, 
following an orbital exenteration, with full satisfaction. In the presentation 
of this method he states. ‘T have come to the conclusion that it is far more 
convenient, in order to follow the grafting, openly to expose the parts to l>e 
grafted, and not to dose the cavity until the graft is in good condition.” It 
is drawing rather fine lines to separate the following technique from a classi- 
fication for the reconstruction of the orbital socket, but the fact remains 
that this has for its basic purpose the correction of a lid deformity even 
though the surfaces of the lid at fault happen to form part of the limiting 
walls of the orbital socket. The operation as advanced can be conveniently 
divided into several steps for the purpose of description. The first step 




LID RECONSTRUCTION— BLEP1I A ROD LA STY 


•ISO 


consists of the release of the lid margins from their posterior and inter- 
marginal adhesions by a straight horizontal incision. This incision thus 
follows the line of the normal palpebral fissure, though it should be o to 10 
mm. longer. The incision ought to be 2 to 3 mm. in depth before any 
lateral dissection is done. Figure 384, -I. 

In the second step the lids are lifted from their entire attachments as 
two flaps, (See B). This is accomplished by a dissection carried on just 
underneath the surface of the epidermis of the lids. The dissection will 
thus elevate the two flaps, an upper and a lower, which are later to form 
the new lids. The sharp dissection carried on underneath the surface of 
the skin must pass as high as the rim of the roof of the orbit for the upper 
lid and to the same level, that is, the rim of the Boor of the orbit, for the 



Fio. 3S4. — Autoplasty for complete symblepharon (Courtesy of P Blakiston's Son A Co ) 

lower lid. Morax states that it is well to lay bare these bony prominences 
The extremities of the first horizontal incision are then continued above 
and below at a right angle to the original direction of the incision for 2 to 3 
cm. in a line that is now parallel to the long axis of the body, and the rec- 
tangular flaps thus outlined are raised. The one for the upper lid is ad- 
herent to the tissue just below the eyebrow, the flap for the lower lid ad- 
herent to the tissues of the cheek below the level of the rim of the Ihjiiv 
orbit. At the place w here the free edges of these two flaps touch the skin, 
for the upper lid below the eyebrow and for the lower lid on the cheek, w hen 
they are folded entirely outward and backward, a straight horizontal in- 
cision is made corresponding to the length of the free edge of the reflected 
flap. These flaps should be reflected without tension hut still must lie 



-100 


SURGICAL CONDITIONS OF THE LIDS 


smoothly from the point of their attachment to these last-made horizontal 
incisions. As a third step, the free edges of the two flaps are sutured in the 
distal lip of the horizontal incisions with a dermol subcutaneous suture. 
When these sutures are inserted a large smooth rectangular, raw surface 
presents itself, to be covered by some type of graft. If the posterior wall or 
fundus of the socket has some conjunctiva remaining, this region will be 
subdiuded into lesser, upper, and lower rectangles by this intervening 
bridge of mucous membrane from the fundus. If none is* present, the entire 
fundus will enter into the correction obtained by the next step, that of plac- 
ing a graft to cover the exposed raw surface. 

There are several different ways in which this may be done. The first, 
anti perhaps the simplest, is to cover the entire denuded area with a large 
Ollier-Thiersch graft from the arm or the thigh, placed into position with- 
out sutures, and co\ered with paraffinized gauze, tulle, oiled silk, or rubber 
tissue, and then dressed with a pressure bandage which should not be dis- 
turbed for eight days. Another method available is to cover the area with 
several large dermo-epidermic grafts from the arm. These will need only a 
few sutures and they are to be handled and dressed as if an Ollier-Thiersch 
graft had been used. A third method, and one somewhat tatter than the 
one just mentioned, is to cover the central portion of the denuded region 
with a pedicle flap from the outer temporal region of the face, and then 
place dermo-epidermic or epidermal grafts above and below the head of the 
pedicle. This divides the responsibility for reestablishing the circulation 
and maintaining life in the adjacent grafts lying between this central 
pedicle flap and the horizontal skin attachments of the former free edges of 
the flaps. The circulation in the grafts will be more readily established 
when this method is utilized, and as a result failures will be less common. 
A large pedicle flap from the neck or chest can also be used. 

The next step of the operation is carried out as soon ns the graft which 
has been placed over the region representing the fundus of the socket and 
the posterior surfaces of the lids is entirely healed. Tins will be from two 
to three weeks. The attachments of the lid margins are then released and 
these areas carefully closed. The edges of the new lids are then sutured 
together in a complete tarsorrhaphy over a mold of dentil compound cor- 
responding roughly to the shape of the socket, though somewhat flattened 
from before backwards. The lateral inner canthal edges may be undis- 
turbed. but it is well to place a small flat tape of gauze within the outer 
canthus to drain any secretions from the posterior surfaces of these new lids 
and from the socket. 

The last step in the operation is then carried out from four to eight weeks 
after the intermarginal adhesions have been placed. These arc released 
and the laterals carefully closed thus forming new and satisfactory canthal 
fornices. At the same time the mold can ta discarded and n projierly 
matched artificial prosthesis fitted. To quote Morax once more: 


These indications may inspire the operator in each particular rase. It will be 
necessarv at times to combine the dermo-epidermic graft method with the pediclcd 
flap method to deal with a total symblepharon. For instance one ran, after the in- 
cisions of the integument have been done, and the new lids reversed, cover the 
back of the new cavitv with a pedicle flap taken from the temporal region, and 
only put dermo-epidermic grafts on the raw surfaces of the new lids. One ran be 
assured if the grafting evolves normally, that the back wall of the new cavity will 
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not undergo any reduction. It goes without saying that in these cases of total 
symblepharon and total restoration of the orbital cavity, the artificial eye isnnmn- 
hde, and that we cannot from the standpoint of cosmetic effect compare the result 
that we realize when an artificial eye is placed over a stump which has retained all 
of its mobility. 

In the original article, in which this technique was presented, 1 there are 
tw o points mentioned by I)r. Morax which arc copied here verbatim because 
of their importance. "Ces interventions n ’off rent aucune difficulty en clles- 
memes et leur succes est certain a deux conditions; la premiere, e’est que 
les paupieres ou ce que rcste de la surface conjunetivale ne soient plus le 
siege d 'aucune secretion anormale, d'aucune infection , la seconde, e’est quo 
l’operatetir et ses aides appliquent a l’execution des interventions, comme 
du prelevement de la greffe, une asepsie rigoureuse." 

1 Antilles il OiulHlinm* March. 10 IS 



494 


AS ATOMICAL FACTORS IX SURGERY OF EYEBALL 


The superior temporal vein is slightly behind the insertion of the superior 
oblique muscle. The inferior temporal vein emerges just behind the edge 
of the inferior oblique muscle and may be covered by the muscle. Anterior 
to the scleral exit each vortex has an intrascleral course of about 3 to 4 mm. 
At the inner side of the scleral canal lies the ampulla of the vein, somewhat 
wider (0.5 to 2 mm. in diam.) than the vein itself. (Fuchs, E.) while con- 
verging into these ampulhe from all directions, are a number of compara- 
tively large tributary veins draining the entire uveal tract. Thus from 
aliout the equator to 8 mm. behind the equator are areas above and below 
which preferably should be avoided in surgical approaches through the 
sclera. 

Figures 3S5 and 3SG show, in a diagrammatic manner, the external pro- 
jection of the anterior and posterior segments of the eyeball. 



Fig 3S6 — Projection of the posterior half of the plohe measured on the wlera: A. optic 
nerve. B. macula C. posterior pole. D. lone posterior ciliary arteries; E, short posterior ciliary 
artecte-N. P. vortex veto with. ampulla and tributaries (-ee Plate t\'| (Cowan l 

THE CORNEA 

The cornea is a segment of a transparent hollow sphere inserted into the 
anterior scleral foramen. The radii of curvatures of the anterior and poste- 
rior surfaces are 7.7 mm.andC.Snim. respectively (Gullstrnnd). The thick- 
ness in the axial portion is about 0.5 min. 1 Continuing tbe curves as given, 
the thickness at the comeo-sderal junction is about 0.0 mm. (Scammon 
and Armstrong). The anterior surface of the cornea i> an oval with its long 
axis horizontal, measuring 10.6 mm. by 1 1.0 mm. ! The posterior surface is 
a circle with a diameter of ll.G mm. This overlapping of the cornea by 
the sclera in the vertical meridian may lie still more marked in some cases. 
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DESCEMET’S MEMBRANE 

It should be emphasized that Descemet's membrane may be readilv 
detached (as Cowan said) not only by fluids, infiltrates, and* tumors, but 
also by contact of instruments. Fuchs 1 stated that detachment of Des- 
cemet s membrane resulting from surgical procedure is extremely frequent, 
as observed with the slit lamp by Sallman; 5 by Samuels; 3 and by Arkhsang- 
elskava. 4 L suallv it occurs when the iris is replaced with a spatula during 
iridectoim for glaucoma. The operator fears lest he inadvertently come 
in contact with the lens and injure it, and so he direct the spatula more 
toward the cornea. In this way the spatula is introduced between Des- 
cemet’s membrane and the corneal stroma. At first the operator meets 
with resistance, and only after he has unconsciously lacerated Descemet’s 
membrane is he able to move the spatula more freely. There is histological 
evidence to show that there is some regeneration of a destroyed portion of 
Descemet's membrane. This occurs much later, however, than the regen- 
eration of the endothelium. 

THE IRIS AND THE ANTERIOR CHAMBER 

Normally, the root lies 1.6 to 1.8 mm. straight back from the corneo- 
scleral margin while the plane of the anterior surface of the lens (Salzmann) 
on which the pupil rests, is at least 0.6 mm. in front of this. The exact 
shape of the iris cone varies considerably in different normals, while certain 
pathological conditions cause gross abnormalities. The normal thickness 
of the iris is 0.4 to 0.6 inm. (Salzmann), but here also there is considerable 
variation; the iris becoming thinner during contraction of the pupil and 
thicker when it is dilated. 

The blood-\ essels of the iris, derived from the anterior and posterior 
ciliary arteries, enter at the iris root, and are arranged in characteristic 
fashion in the stroma The narrow anterior border layer, just under tlie 
endothelium, is somewhat denser than the rest of the stroma and is avascu- 
lar. In certain diseased conditions, occurring in glaucoma, diabetes, and 
in iris atrophy, it is often extremely friable and bleeds readily. In these 
conditions also, the pigment is loosely held in the cells and may be dislodged 
during manipulations, into the anterior chamber, where it is apt toclog the 
angle meshwork. 

The iris is extremely liable, especially when inflamed, to form adhesions 
to any structures with which it comes in contact. However, when cut, 
especially tangentially, it retracts and no healing or closing o\er of the 
whole takes place. So also, iris tissue interposed between wound edges 
prevents their firm healing. This seems due to the pigment-bearing cells. 
It may be mentioned that the iris root is the thinnest part of the membrane 
and also contains the largest vessels. When subject to trauma the iris 
parts here, and the wound bleeds more than with wounds placed otherwise. 

The topography of the anterior chamber as a whole is shown in Figure 
3S7. It will be seen that it is slightly wider than the corneal diameter. The 
normal depth of the anterior chamber varies coasiderably. It is usually 

1 Arch Ophth . \ol 16, September. 1936. 

1 Verhandl d Wien ophth. Gesellseh.. p. 66, 1924-1925 

* Trans Am. Ophth. Soc.. 26, 427, 192S. 

« Sotct, t cstnik oflal , 5, 516, I93J; ahstr , Zcntralbl f. d. cm. Ophth , 33. 4al, lAw* 



PLATE I I 



The essentials in the circulation of the globe, excluding the central 
retinal artery and vein. The long and short ciliary vessels and the vortex 
veins are the elements. (See Plate IV.) 
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deeper in myopes, shallower in hvperopes. It is also shallower in eyes with 
small corneas and in the aged; this is due to the increased thickness of the 
lens and the flattening of the cornea. As the refractive power of the cornea 
is approximately 32 diopters (the refractive index of the aqueous being 1.3) 
objects in the anterior chamber such as the iris, pupil, lens or cataract knife 
will appear one-third nearer the cornea than they really are, and will be 
magnified according to their distance from the corneal surface. For this 
reason in performing the counter-puncture of a corneal incision, the knife 
point emerges from the eye about one-third further back from its apparent 
position in the anterior chamber. 

The chamber angle is a narrow cleft even in the normal, and dilatation 
of the pupil as well as many pathological conditions render it still narrower. 
With the \ arious planes and entrance points for incisions in relation to the 
angle and other structures of the anterior chamber it will be noted that the 
more tangential the incision the wider apart are the lips of the wound, and 
the shorter the length of the incision in the posterior corneal surface, as 
compared w ith that in the anterior. 

THE LENS 

The substance of the lens is made up of lens fibers which are much 
elongated cells of epithelial origin. Although the slit lamp reveals a com- 
plicated nuclear arrangement at all periods, the lens substance in earlier 
life has approximately the same structure and consistency throughout. It 
is \ery soft, sticky and malleable. When exposed to aqueous humour as 
through capsular wounds, the fibers swell, become white and fluffy, dis- 
integrate, and are completely and fairly rapidly absorbed. As new lens 
fibers are continually being formed at the equator, the lens increases 
through life in both diameter and thickness and the equatorial edge be- 
comes thicker and more rounded. The density increases in later years, 
even more markedly, for the old fibers are squeezed toward the center 
where they finally become a closely packed amorphous and sclerotic mass. 
The surgical nucleus, (that portion of the lens which, as in a cataract oper- 
ation, is mechanically and pathologically separate from the cortex) on 
coming in contact with aqueous, swells little and is absorbed slowly and 
incompletely. The surgical nucleus appears at about the thirtieth year,' 
and increases in size and hardness with age, but shows marked individual 
variation. It becomes quite large, after fifty years approaching the 
anatomic adult nucleus in size. Occasionally the whole lens takes on the 
nuclear characteristics. 

The capsule of the lens, although it forms a continuous envelope around 
the lens substance, has been divided into the anterior capsule covering, the 
anterior curvature of the lens, and the posterior capsule covering the poste- 
rior curvature. The thickness of the capsule, as given by Salzmann, varies 
in different portions. It will be noted that the thickest portions of the 
capsule both anteriorly and posteriorly are proximal to the lens equator. 
Here on the anterior capsule is afforded the safest forceps grip for intrj- 
capsular extraction. It is at the outer edge of these thickened portions 
that the zonular fibers are inserted. The capsulo-hyaloid ligament is 
attached to the thickening of the posterior capsule. The posterior capsule 

* Parsons, Diseases of the E>e, 6th ed., Macmillan Company, p 296, 1031, 

32 
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is thinner than the anterior capsule, as a whole, and both portions of the 
capsule are thinnest in the axial region. When the thin axial portion of the 
anterior capsule and the lens substance are removed in extra-capsular 
extraction, the posterior capsule and the thick portion of the anterior 
capsule to which the zonule is attached, remain in the eye as a diaphragm 
extending in front of the hyaloid membrane. Histologically the capsule is a 
structureless, glassy membrane resistant to the solvent action of the 
aqueous. It seems to be under some tension, and the edges retract and 
curl out when incised. It seems elastic and can be grasped in a fold with 
forceps In some conditions, as bypermature cataract, the capsule is brittle 
or weak. It is stretched tautlv in intumescent cataract so that it can be 
grasped only with difficulty. 

The diameter of the entire lens in mm., at different ages, is as follows 
(Priestly Smith): 

Are 20-30 30-10 40-50 50-00 TO-70 70-90 

Diameter S 67 S 96 9 09 9 44 9 49 9 64- 

The zonule consists of fibers arranged in two main sheets or group 5 - 
Those of the anterior sheet originate from the ciliary body and from the 
base of vitreous just in front of the ora serrata. They run forward and 
inward in the valleys between the ciliary processes and are attached to the 
lens capsule slightly axial to the equator. The weaker posterior zonular 
sheet is composed of more delicate fibers coming from the anterior and inner 
surface of the ciliary processes, all of which pass backward and inward to I>e 
attached to the posterior capsule slightly axial to the equator of the lens. 
In addition to these main masses to the zonule, a few fibers from both 
sheets pass into the equator of the lens. 

In youth and early adulthood, the zonule has considerable tensile 
strength, but after forty years of age. it becomes progressively weaker and 
more brittle. Weakness of the zonule is also present in such pathological 
conditions as high my opia and uveitis. 

The lens is thus held in place by several agencies. The iris and pupil 
exert some pressure in front. The two sheets of the zonule attach it to the 
ciliary body . In back it is held by the cap>uIo-h> aloid ligament and by the 
capillary attraction between the posterior capsule and the hyaloid mem- 
brane in the patdlar fossa. 

Marked changes in the relations of the intra -ocular structures occur when 
an opening is made into the anterior chamber. The intra-ocular pressure 
forces all fluid in the eye toward the opening, where the pressure is zero. 
Movable structures impeding this flow are carried with the fluid. The 
hyaloid, lens, zonule, ciliary processes and iris all move forward, and the 
anterior chamber becomes shallow or obliterated. The iris, especially when 
the pupil is small and the opening large and peripheral, is very' liable to be 
carried into the wound by the flow of aqueous from the posterior chamber. 
If the cornea is thin and inelastic, it may be dented in by the atmospheric 
pressure, and if it later resumes its normal shape, blood or air may be sucked 
into the eye. (Fuchs, E.) Furthermore, as the delicate intra-ocular arter- 
ies are no longer supported by the intra-ocular pressure, they dilate, and the 
uveal tract becomes engorged and swollen. This may cause great pain. If 
the vessels are diseased they may rupture. A secondary ri-e of tendon 



PLATE III 



Circulation of the anterior chamber, the root of the iris, and the ciliary 
body, illustrating the position of Schlemm's canal, and showing the 
anatomical relationships connected with surgery at the limbus. (Modified 
after Leber.) 





PLATE IV 



Crhpmilic topographic view ol tho formation of the vortex veins, and 
the points of entrance, near the papilla, of the long and short posterior 
ciliary arteries. (Modified after Leber.) 
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Mows the engorgement if the wound is quickly sealed, (Abraham 1 ) and 

lis may suffice to reopen the wound. 

THE VASCULAR SYSTEM OF THE GLOBE 

"’he blood supply of the globe is the short and long posterior ciliary 
ries and the anterior ciliary bodies, the venous drainage being by means 
he vortex veins, and the posterior and anterior ciliary veins. Both 
ries and veins give fine branches to the sclera, their principal function, 
ever, being circulatory to the choroid. Plate II shows schematlcally 
correctlv, from an anatomic standpoint, the arterial and venous supply 
•pting only the central artery of the retina, which is a terminal branch of 
internal carotid. According to Leber, one can divide the arterial supply 
a posterior and an anterior system. The anterior is rather closely 
lectcd with the arterial supply of the ciliary body and of the iris, while 
posterior portion is largely connected with the short ciliary arteries, 
re are rather close anastomoses between these two s\ stems, however, 
ished by posteriorly directed branches from the anterior system and the 
lections from the long posterior ciliarics with the anterior ciliary arter- 
In this way, the anterior portion which is basically supplier! by the 
; posterior ciliaries is intimately anastomosed with the supply entering 
eye by means of the short posterior ciliaries. The chorio-capillaris 
;r is largely the terminations of the short posterior ciliaries. The ter- 
ations of the long posterior ciliaries arc in part to the choroid, to the 
irv body, and to the iris. In the iris itself, there are two separate net- 
ks of capillaries, a larger superficial network, and a smaller and much 
r network of capillaries about the sphincter pupili. At this place the 
stomoses between the long posterior ciliary and the anterior ciliary is as 
insive as are the former anastomoses just discussed. Both enter into 
formation of the iris plexus especially (Plate III). 

'he venous supply cannot be divided as definitely as can the arterial 
ply. The major portion of the s cnous blood leaves the eye by the means 
he vortex veins. These are formed by collecting branches from the 
rio-capillaris from the ciliary body ami from the iris. In addition there 
n extensive venous plexus from the ciliary body about Schlemm’s 
1 still more externally are the anterior ciliary veins, all terminating i* 
erior radicles of a vortex (vorticose) vein. The s ery small po-r^ 
iry veins drain sclera alone and do not receive any venous W nnrlfir-c: 
choroid. 

.’he blood supply of the retina depends upon the central arrerr ,/ ^ 
na and the central vein of the retina. There are vague an! iDrletej^-^i 
istomoses occurring between branches from the centra! irr^-r r / 
ina, leaving at the papilla with terminal branches of the ,-tC- 
cries. In addition there is a fine capillary- plexus m theopr> 
imately connected with tlie arterial and venous supply 
te IV shows the formation of these vortex veins, and 
r ambiguity the reason and necessity for evading them i- *5^1 
for instance, that connected with retinal separation. 

Anterior Chamber Puncture in Relation to Intra-ocular Tena*.,,. r.—.^ - 


CHAPTER XV 


SURGICAL CONDITION'S OF THE CONJUNCTIVA. 


These are, in general, neoplastic, congenital defects, cicatricial condi- 
tions resulting from traumata, and surgical conditions arising from chronic 
irritative inflammatory diseases. The subdivisions of these will include the 
following: 


Neoplasms 
Congenital 
del pets 
Cicatricial 
conditions 
The Rfulti of 
chronic irri- 
tative con- 
dition* 

The results of 
chronic in- 
flammatory 
di>«s« 
Conjunctival 
plastics 


He mangi oma . malignant papilloma; epithelioma; sarcoma; melanoma. 

Epitami* and the presence of a third eyelid; neri (see atgrve heman- 
gioma) , congenital dermoids: lipoma ta; colobomata. 

Ectropion, entropion, tn chias i*; aymbl epharon : lagophthalmos; anky- 
loblepharon. 

Foreign bodies in conjunctiva; pteryghnn; eonj"ua<'tival cysts; benign 
papillomata. 


Trachoma; ectropion; entropion; plods: trichiasis; and symblepLaron 
jxr- tenons ; vernal catarrh; pemphigus or essential shnntage of the 
conjunctiva, conjunctiva] concretions : polypi; tuberculosis of the 
conjunctiva. 

Conjunctival flap; for acute and recent corneal pathological change*; 
ulcer*, keratitis paralytic* : perforating errand,; complications fol- 
lowing 1 ale alter in rra -ocular surgery. 


NEOPLASMS OF THE CONJUNCTIVA 

These may be benign or malignant. The major number of benign tumors 
of the conjunctiva are the result of chronic irritative conditions. Others 
are congenital defects as ruevi and congenital dermoid cysts. The neo- 
plasms are the hemangiomata, epitheliomata. and sarcomata. 

Hemangiomata are rare and usually involve the carunde and are fre- 
quently continuous with and contiguous to a hemangioma of the skin of 
the lid . Tiny hemangiomata are not uncommon and can be removed wholly 
with a fine cautery needle, under local anesthesia. The larger hemangio- 
mata rarely become malignant, though not uncommonly they increase in 
size. Hemorrhage may occur within them, and calcium deposits appear. 
Cautery removal is to be used if this is possible. Roentgen-ray therapy is 
especially valuable. Hemangiomata are rather likely present at birth and 
as such are either capillary or cavernous in character. 

Malignant Papillomata.— The hard papillomata of the skin contain dense 
fibrous tissue forming the papilla, and contain few blood-vessels. The 
papillomata of the conjunctiva are soft, the fibrous tissue is sparse, and 
they contain many thin-walled blood-vessels. Many of these are pre- 
maiignant papillomata. Wolff 1 speaks of them as sessile nonpigmented 
tumors, slightly nodular and pinkish in color. He states farther, “the tumor 
tends to grow over the cornea, involving for a long time the superficial 
layers of the cornea and the sclera, and only later does it invade the eye- 
ball. It later becomes malignant and may give rise to secondary deposits 
in the connected lymph glands. - ” 

In the treatment of these tumors which is always surgical, the question 
of biopsy constantly arises. For biopsy of these small tumors of the con- 
i A Pathology of the Eye. Lon*3on. H. K. Lewis A Co., p. 39. 1935. 

( 300 ) 
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junctiva without sharp dissection, i. e., by cautery knife, see below. Slit 
lamp examination frequently is of great assistance. Malignancy in the 
conjunctiva has a characteristic ascular supply which is separate from 
that of the contiguous conjunctiva. The blood-vessels in the surrounding 
conjunctiva run up to the tumor mass but they do not always penetrate it, 
instead, the greater portion of the return loops are directed away from the 
mass. The separate blood-vessels in the tumor mass are not connected 
with the other visible conjunctival vessels. Inflammatory lesions and non- 
malignant lesions do not show this double and separate vascular supply. 
This may be of assistance in the diagnosis of a non-pigmented papillomata. 
In many instances it may seem wise to remove the tumor mass in its 
entirety for microscopic examination. The fine cauterj tip of the Ziegler 
cautery outfit can he used as a scalpel. The tumor mass may be grasped 
at its central portion, traction applied and removed by light, accurate 
strokes w ith the cauterj’. No more damage should be done to the under- 
lying tissues than one would do by sharp dissection. If the entire cornea 
is covered, or examination shows invasion of the cornea or the sclera, one 
cannot adopt this procedure for malignant changes have already developed. 

Epitheliomata.— Epitheliomata of the conjunctiva appear usually at 
the limbus and ulcerate rather earlj’ in their course. In addition they are, 
early in their course, almost transparent, and the surrounding conjunctiva 
is much more congested, and the contiguous cornea may show infiltration 
and clouding. A true epithelioma tends to grow very slowly for a short 
time; then, if not diagnosed and treated, it infiltrates the cornea and the 
sclera, penetrates into Tenon’s space and spreads rather rapidly. Invasion 
of the eyeball occurs through the vortex veins canals. 

Sarcomata.— Sarcomata are rather rare and in the cases seen by the 
author have always occurred in the later years of life. Wolff and Collins 
state that they may develop from ntevi. A sarcoma is usually pigmented 
and is more or less mushroom in shape, over-growing the cornea, con- 
junctiva and the sclera, but maintaining a small base w ith hut little infiltra- 
tion of the neighboring underlying tissue. 

Inflammatory Granulomata.— From a differential standpoint the malig- 
nant neoplasms may be confused with inflammatory granulomata, with 
tuberculous lesions of the conjunctiva and with gummata. If possible a 
diagnosis should be made, as implied before, without biopsy. If biopsj’ is 
necessary cauterj’ removal is perhaps the safest, and one should be prepared 
for either complete and subsequent removal of the lesion or even for an 
enucleation. Satisfactory results can be obtained, following biopsj’ exam- 
ination of a frozen section with the immediate cauterj’ removal of the tissue, 
and subsequent radium therapy. In such instances the conjunctiva should 
not be sutured. 

In malignant lesions, especially when small, there is no doubt that the 
finest results follow adequate treatment bj* radium. For a further consider- 
ation of malignancj* and for the technique of radium therapj' as applied in 
ophthalmologj’ see Chapter XXVI. 

Inflammatorj* granulomata will have a preexisting cause, the vascular 
supplj’ of the polj-p is rich and continuous with the corneal vessels, and 
more or less chronic suppuration is often present. Tuberculosis seems to be 
disfantlj* connected in manj- cases. Gummata are always confusing. The 
presence of a positive Wassermann does not preclude the possibility of a 
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sarcoma or an epithelium. Gummata, however, are much less common, 
even than malignant neoplasms of the conjunctiva. They have apparently 
no age relationship, they do not ulcerate, are not pigmented, may not be at 
the exact limbus and their vascular system and supply also is not integral 
to the mass. Further they show no tendency to invade the surrounding 
conjunctiva. They do cause as great or an even greater reaction in the 
adjacent cornea than do epitheliomata. The degree of pain present is per- 
haps somewhat greater in epitheliomata. 

CONGENITAL DEFECTS OF THE CONJUNCTIVA 

Epitarsus and the presence of a third eyelid are quite rare. It is a 
cosmetic blemish which needs careful removal and suture. These cases are 
rather .similar to epicnnthus in that they tend to decrease past the age of 
infancy into that of childhood. Under ordinary circumstances, therefore, 
it is quite wise to delaj the surgery as long as is consistent with the case 
and with the age and the health of the child. In general, they are to be 
operated after the fifth > ear of life, and an even longer delay is permissible. 

Xievi have been considered, in part, with hemangiomata above, in that 
they are congenital cavernous hemangiomata. They may become sarco- 
matous. and should be removed with a micro-cautery needle, or with 
unipolar diathermy desiccation. Roentgen-ray therapy is also applicable 
to these. Congenital dermoids are also rather rare, are often times bilateral 
and more or less symmetrical. (Fig. 245.) Their commonest position 
seems to be in the upper outer angle of the e\ elid. They are also most 
common in the upper outer angle of the orbit when retrobulbar. The case 
illustrated, however, showed tumor masses in the inferior cul-de-sac in each 
eye, two masses in the superior cul-de-sac and the bulbar conjunctiva of the 
right eye, and one large mass up and out in the conjunctiva of the superior 
cul-de-sac of the left eye. These must be removed in their entirety and the 
conjunctiva closed, either by pedicle flaps if sufficient conjunctiva is still 
a\ai!able or the operative defect must be corrected with mucous membrane 
grafts. The microscopic examination of these dermoids will show extensh e 
xanthomatous infiltration in much of the neighboring conjunctiva. In the 
surgeiy of these cases, therefore, one must remove all of the thickened and 
leather-like pathological tissue. Huge nievi may demand extensive skin 
grafting. 

Lipomata are soft nodular tumors usually appearing in the external angle 
under the conjunctiva of the cul-de-sac of the upper lid. They can be 
removed without difficulty by clean sharp dissection and the conjunctiva 
clo'sed with a few sutures. Coloboma of the conjunctiva are accompanied 
by eolobomata of the skin as well, and they may extend, in degree, from a 
small indentation of the free border of the lid to a very large quadrate or 
triangular gap. The surgical correction of these has been considered. 

CICATRICIAL CONDITIONS OF THE CONJUNCTIVA 

Ectropion, entropion, trichiasis, lagophthalmos, and ankyloblepharon 
are cicatricial conditions of the conjunctiva and have already been dis- 
cussed in sufficient detail. Symblepharon can be divided, arbitrarily, into 
anterior and posterior types. This subdivision means that in the former a 
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bridge of healthy conjunctiva which passes beneath the adherent band from 
lid to bulbar conjunctiva is absent in the posterior variety; that is, the 
symblepharon is adherent throughout its length from the conjunctival 
surface of the lid to the conjunctival surface of the globe. These conditions 
may be of varying degrees. The symblepharon may be merely a deep 
cul-de-sac adhesion as seen commonly after minor caustic burns of the con- 
junctiva in the lower cul-de-sac, or it may be so extensive that the entire 
conjunctival surface, palpebral, bulbar, and corneal, is lost. Clinically, if 
the entire corneal epithelium has been destroyed, a mucous membrane graft 
will enable one to preserve the eyeball, but the visual acuity present will be 
only light and colored light perception. Further, it is rather likely that 
keratoplasty will never be successful, neither homo-grafts nor iso-grafts, 
for corneal transplants in the absence of healthy conjunctiv a. 

Occasionally the lower lid defect as seen in trachoma and in essential 
shrinkage of the conjunctiva, often spoken of as ocular pemphigus, becomes 
so pronounced that the inferior cul-de-sac is wholly lost and the conjunctiva 
with its buried .cicatricial bands, passes directly over from the everted lid 
margin to the limbus, limiting the movement of the eyeball, causing the 
patient considerable distress, and, by reason of the irritation due to the 
exposure, aggravating the condition by the establishment of a \ icious circle. 
The extensiveness of these forms of symblepharon does not complicate the 
surgery, however. In the trachomatous cases, the inferior tarsal plate first 
must be resected with the overlying adherent cicatrized conjunctiva, and 
five to eight days later a mucous membrane graft used for the reconstruc- 
tion of tlie cul-de-sac because of the symblepharon. Cicatricial symble- 
pharon which occurs in the inner angle is the most difficult of all to correct. 
Most of these cases also have extensive scarring of the cornea. In them as 
in any type of symblepharon an attempt should be made to preserve the 
eyeball whenever clear cornea can be seen, even though it be only at the 
limbus. An optical iridectomy following the reconstruction surgery for the 
symblepharon, will give most usable vision. 

There are, in general, three forms of surgery available for the correction 
of a symblepharon. The first is the Arlt technique; the second, the Teale 
and Knapp techniques utilize conjunctival pedicle flaps; the third is con- 
nected with the use of a mucous membrane graft. 

In the Arlt technique, especially applicable to anterior symblepharon, a 
double-armed suture is carried through the head of the symblepharon band 
at its conjunctival attachment, the sutures are passed through the depths 
of the cul-de-sac and out upon the skin of the lower lid. The adhesion is 
then cut from the cornea and drawn down to the depths of the cul-de-sac 
by a mattress suture which is tied over a small gauze roll or through a pearl 
button. The edges, in the defect of the bulbar conjunctiva, are sutured in 
a vertical line. Blaskovics advises using a double-armed mattress suture 
for the lower suture on the bulbar conjunctiva. This is brought out upon 
the lid surface and tied below the mattress suture first introduced. Figure 
388 illustrates this technique in a diagrammatic manner. The same surgery 
can be used for the correction of a small posterior symblepharon. In such 
instances, however, it is well to put a mattress suture in the lid margin of 
the low'er lid as a traction suture. This will evert the palpebral conjunctiva 
and allow' it to be closed in the same vertical line continuous with that on 
the bulbar conjunctiva. In these instances the Blaskovics double-armed 
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suture can be used. Czermak called attention to the fact that in some of 
these cases it is well to do a wedge-shaped tarsectomv, removing the ad- 
herent symblepharon, and then uniting the cut surfaces of the tarsus, the 
palpebral and the bulbar conjunctiva, with a line of vertical sutures sim- 



ple 3sS — Aril's technique for symblepharon. (After Torok and Grout ) 


ilarly. When utilizing this technique, an intermarginal tarsorrhaphy must 
be made the width of the symblepharon, and the tarsus resection outlined 
from that by two converging incisions including the symblepharon and the 
tarsus for resection. 



Fig. 3S9. — A. symhlcpharon correction by tran5plant; B, symblepharon Teale-Roapp flaps: 

C is the Knapp correction. 

Posterior symblepharon and all other symblepharon of any great degree 
must have one or more conjunctival pedicle flaps for their correction. This 
applies especially to the broad-based forms of symblepharon commonly 
seen after caustic bums. One or more, as is necessary, double-armed mat- 
tress sutures are first placed in the head of the symblepharon as outlined in 
Figure 3S9, -4. The head of the symblepharon is then resected, and the 
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symblepharon is drawn down into the depths of the cul-de-sac with the 
sutures as illustrated in Figure 389 A. These are tied there through pearl 
buttons. One or two conjunctival flaps are then outlined from the con- 
junctiva lateral and/or, medial to the limbus, the wider of the two arising 
from the conjunctiva lateral to the limbus because more is available there 
(see section on surgical anatomy of the conjunctiva), w hile the lesser of the 
two is taken from the medial surface. The flaps are then brought dow n one 
above the other as in B of Figure 389. Before the flaps are cut free, the 
conjunctiva should be widely undermined even to the superior fornix, and 
well into each canthal angle. Without this one cannot gauge the amount 
of the conjunctiva which is available for the surgery, nor can one be certain 
of the ability to close the conjuncthnl defect at the place where these flaps 
are being lifted. In general, it is usually best to place the wider of the two 
flaps above and the narrower of the two below. The flaps must be sutured 
one to the other, and the lower margin of the lower of the two is to be 
sutured into the depths of the cul-de-sac, to the edge of the conjunctiva 
there, which had been drawn down by the mattress suture. Because of this 
it may be wise, in most of these eases, to tie the mattress suture first in a 
bow knot so that it can be subsequently released to facilitate the introduc- 
tion of these sutures, then secondarily, tied in a square knot and the ends 
cut short. Both eyes are to be dressed for the first four da> s. After that 
the unoperated eye should be left open, and the patient advised to mo\ e 
this unoperated eye about freely. It will cause some pain at first, but it 
will minimize formation of subsequent cicatricial bands in the operated 
eye. The sutures should not be removed before the eighth day unless they 
open spontaneously. In many of these instances the upper edge of the 
greater of the two flaps will not cover all of the corneal epithelial defect. 
This is of no great concern, in that the intact epithelial of the cornea will 
migrate there above the cicatrix. 

In cases of posterior symblepharon wherein the width of the svmblc- 
pharon is not as great, Knapp’s two quadrangular horizontal flaps can be 
formed from contiguous conjunctiva on the two sides of the vertical bulbar 
defect and sutured together in the mid-line, as shrnvn in Figure 389, C. In 
some of the conjunctival plastics for symblepharon it may be wise to dress 
the case for the first three or four days with a glass conformer to maintain 
the depths of the cul-de-sac, as reformed, and to hold the conjunctival flaps 
in accurate coaptation against the sclera. 

Symblepharon of more extensive degree, and all forms of symblepharon 
at the inner and outer angles and of the superior cul-de-sac must be cor- 
rected with mucous membrane grafts. The Chapter on Diseases of the 
Lids illustrates such a case and shows the degree of movement possible 
thereafter. The symblepharon must first be cleanly resected from the 
bulbar as well as the palpebral conjunctiva. The conjunctiva should be 
incised close to the lid margin, then undermined and carefully pushed up- 
ward onto the globe and to the sides, so that there will be no limitation in 
the movements of the eyeball following the completion of the surgery. The 
lower edge of this may be sutured to the episcleral tissues if necessary, with 
very fine black silk. *A pattern of the defect on the bulbar and on the lid is 
then cut from oiled silk, and a mucous membrane graft removed from the 
buccal mucosa. This is placed in warm salt solution while the mucous 
membrane defect in the mouth is closed. The mucous membrane graft is 
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then pegged out upon a tongue blade or placed, epithelial surface down- 
ward, upon a towel on the ball of the thumb and carefully trimmed until 
maximum thinness has been obtained. While this is being done, the graft 
should be moistened from time to time with warm saline solution. As soon 
as the graft is suitable, it should be carefully stretched, the epithelial surface 
innermost, across the palpebral fissure in tbe correcting position, i. e., if it 
is a symblepharon lateral to the limbus, it would be stretched across the 
external commissure; if medial to the limbus, across the internal commis- 
sure; and if for the inferior or superior cul-de-sac, across the palpebral 
fissure. The lids are then separated with the finger tips and a glass or silver 
conformer (previously selected as proper in size and fit) is carried into the 
conjunctival cul-de-sacs, infolding the graft upon itself into the correcting 
position. The lids are allowed to close and the conformer lightly massaged 
through the closed lid to smooth out any possible folds in the graft. The 
lids are then opened and further adjustment of the graft, if this is necessary 
completed with fine conjunctival forceps. The case is then dressed with a 
pressure bandage, both e.\es being covered, and this not changed until the 
fourth day. One must be careful in the selection of the conformer that the 
cornea fits into the perforation of the conformer so that no damage will 
occur to it. If the conjunctiva is denuded in the resection of the symble- 
pharon, the graft should cover this. It will be a simple matter to trim the 
graft subsequently if it is too large. A pseudo-pterygium-like cicatrix will 
develop in some cases where tbe denuded cornea is not covered with the 
mucous membrane graft. In the dissection necessary for the preparation 
for these grafts, the operator must be careful that all cicatrix is removed 
and that the eye can be readily moved in all of the cardinal directions. 
Even necessar\ muscle surgery should be done at this time, buried catgut 
sutures being used, howe\ cr, and not silk. This all may be completed in a 
one stage operation but it should be done before the graft has been cut. 

CHRONIC IRRITATIVE CONDITIONS OF THE CONJUNCTIVA 

Foreign Bodies in the Conjunctiva. — The removal of foreign bodies in 
the conjunctiva is a simple matter. It is not uncommon for cilia, slivers of 
wood, thorns, and the hard chitinous scales of grain to become embedded 
in the conjunctiva. Verj careful examination is often necessary to discover 
these. The history of the case is usually sufficient to decide that some such 
condition must be present. Cases are seen, however, wherein all of these 
above-mentioned foreign bodies were present, up to seven days, before being 
diagnosed and removed. 

Pterygium. — Etiologicallv, pterygium is probably the result of chronic 
irritation. It is rather common knowledge to all ophthalmologists that in 
the warmer climates pterygium becomes more frequent, and in the tropics 
assume proportions which are almost malignant in character. Elliot early 
called attention to this in his Tropical Ophthalmology. Occasionally severe 
recurrent and unusual pterygium cases present themselves where a great 
conjunctival loss is present. One such case had three operations, the first a 
simple resection, the second a MeReynolds. and the third some modifica- 
tion of the Desmarres. In this, as must be in others, the eyeball was 
limited in both external and internal rotation, and diplopia was present. 
The cases assume, for all practical purposes, the degree of a posterior 
symblepharon. 
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Various operations are available, depending upon the extent of tlie new 
growth: as resection, conjunctival transplants, rotated conjunct^ al island 
flaps, and resection combined with the use of mucous membrane. 

Ziegler’s dictum as to the indications for pterygium surgery and the 
essentials of a pterygium operation are all-embracing. He states,* “It 
should be removed (1) when it is progressive; (2) when it interferes with 
vision; (3)when it limits ocular motility; (4) when a capital operation on 
the globe is planned; and (5) when it is cosmetically disfiguring.’’ His 
requisites for success in the operative treatment of pter\gium and the 
essentials for a satisfactory operation arc to allow for a thorough removal 
of the head of the pferjgium, leaving clear corneal tissue; there should be 
excision of the conjunctival tissue, especially about the limbus; it should 
permit complete closure of the conjunctivnl wound with close approxima- 
tion to the limbus; one must avoid tearing of the conjunctiva and prevent 
tension upon the sutures; and the surgery should allow for rapid primary 
union with as thin a conjunctival flap as it is possible for it to obtain. 

Resection or Excision of a Pterygium. — Electrocoagulation of a pterygium 
has been recommended by several people. 1 The writer has used it satis- 
factorily in a few instances as an office procedure when hospitalization of 
the patient could not be carried out and the pterygium was small. It 
demands from two to six treatments. These are painless with instillation 
anesthesia, and the patient is not greatly incapacitated. The finest wire 
electrode cautery possible should be used and the electrocoagulation or 
actual cautery treatment started at the apex of the pterygium. If electro- 
coagulation is being used with a diathermy current, its intensity should be 
cut down to a minimum spark to prevent damage to the underlying cornea 
and sclera. 

There are two very satisfactory operations for resection or excision. If 
resection or the excision method is properly carried out in many of the small 
pterygia seen, the results should be uniformly satisfactory. Campodonico 5 
also spoke of the great frequency of pterygium in the tropics as compared 
to the temperate zones. In the tropics pterygium operations are a daily 
occurrence. The type of resection which he uses has given him full satis- 
faction over a period of twenty years. With Campodonico's technique 
the operation is performed in three steps: (1) dissection of the pterygium's 
head out of the cornea and adjacent sclera by means of the angular kera- 
tome; (2) excision o! the pterygium's head and body by means of sma) ) 
scissors; and (3) suturing of the flaps. The anesthetic should be by instilla- 
tion and not by subconjunctival injection, as the areolar infiltration result- 
ing from the injection is detrimental to the accurate subsequent coaptation 
of the flaps. The first two steps are not unusual. The third step, that is, 
suturing, he discusses in detail on account of the decish e influence on the 
outcome and ultimate issue of the whole operation. The placing of the 
conjunctival suture and cicatrix in a position favorable for recurrence is 
the paramount disadvantage of most of the methods in vogue for the 
extirpation of pterygium. Figure 390, 1, shows the conjunctival defect 
after excision of the pterygium. His method consists in suturing the con- 
junctiva, B, to the point A, with the episcleral tissue and conjunctha 

* Trans. Intemat Cong. Ophthalmology, p. 155. 1932. 

* Zubac, Arrh Ophth., May. 1931 

* Trans Internat Cong. Ophthalmology. 1922 
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then pegged out upon a tongue blade or placed, epithelial surface down- 
ward, upon a towel on the ball of the thumb and carefully trimmed until 
maximum thinness has been obtained. "While this is being done, the graft 
should be moistened from time to time with warm saline solution. As soon 
as the graft is suitable, it should be carefully stretched, the epithelial surface 
innermost, across the palpebral fissure in the correcting position, i. c., if it 
is a s\rab!epharon lateral to the limbus, it would be stretched across the 
external commissure; if medial to the limbus, across the interna! comm In- 
sure; and if for the inferior or superior cul-de-sac, across the palpebral 
fissure. The lids are then separated with the finger tips and a glass or silver 
eonformer (previously selected as proper in size and fit) is carried into the 
conjunctival cul-de-sacs, infolding the graft upon itself into the correcting 
position. The lids are allowed to close and the eonformer lightly massaged 
through the dosed lid to smooth out any possible folds in the graft. The 
lids are then opened and further adjustment of the graft, if this is necessary 
corapleted with fine conjunctival forceps. The case is then dressed with a 
pressure bandage, both eyes being covered, and this not changed until the 
fourth day. One must be careful in the selection of the eonformer that the 
cornea fits into the perforation of the eonformer so that no damage will 
occur to it. If the conjunctiva is denuded in the resection of the symhle- 
pharon, the graft should cover this. It will be a simple matter to trim the 
graft subsequently if it is too large. A p«eudo-pterygiura-!ike cicatrix will 
develop in some cases where the denuded cornea is not covered with the 
raucous membrane graft. In the dissection necessary for the preparation 
for these grafts, the operator must be careful that all cicatrix is removed 
and that the eye can be readily moved in all of the cardinal directions. 
Even necessary muscle surgery should be done at this time, buried catgut 
sutures being used, however, and not silk. This all may be completed in a 
one stage operation but it should be done before the graft has been cut. 

CHRONIC IRRITATIVE CONDITIONS OF THE CONJUNCTIVA 

Foreign Bodies in the Conjunctiva.— The removal of foreign bodies in 
the conjunctiva is a simple matter. It is not uncommon for cilia, slivers of 
wood, thorns, and the hard chitinous scales of grain to become embedded 
in the conjunctiva. Very careful examination is often necessary to discover 
these. The history of the case is usually sufficient to decide that some such 
condition must be present. Cases are seen, however, wherein all of these 
above-mentioned foreign bodies were present, up to seven days, before being 
diagnosed and remo\ ed. 

Pterygium. — Etiologicallv, pterygium is probably the result of chronic 
irritation. It is rather common knowledge to all ophthalmologists that in 
the warmer climates pterygium becomes more frequent, and in the tropics 
assume proportions which are almost malignant in character. Elliot early 
called attention to this in his Tropical Ophthalmology. Occasionally se% ere 
recurrent and unusual pterygium cases present themselves where a great 
conjunctival loss is present. One such case had three operations, the first a 
simple resection, the second a McReynolds, and the third some modifica- 
tion of the Desmarres. In this, as must be in others, the eyeball was 
limited in both external and internal rotation, and diplopia was present. 
The cases assume, for all practical purposes, the degree of a posterior 
symblepharon. 
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Various operations are available, depending upon the extent of the new 
growth: as resection, conjunctival transplants, rotated conjunctival island 
flaps, and resection combined with the use of mucous membrane. 

Ziegler s dictum as to the indications for pterygium surgery and the 
essentials of a pterjgium operation are all-embracing. He states, 1 “It 
should be removed (1) when it is progressive; (2) when it interferes with 
vision; (3) when it limits ocular motility; (4) when a capital operation on 
the globe is planned; and (5) when it is cosmetically disfiguring.” His 
requisites for success in the operative treatment of pterjgium and the 
essentials for a satisfactory operation are to allow for a thorough removal 
of the head of the pterygium, leaving clear corneal tissue, there should be 
excision of the conjunctival tissue, especially about the limbus; it should 
permit complete closure of the conjunctival wound with close approxima- 
tion to the limbus; one must avoid tearing of the conjunctiva and prevent 
tension upon the sutures; and the surgery should allow tor rapid primarv 
union with as thin a conjunctival flap as it is possible for it to obtain. 

Resection or Excision of a Pterygium. — Electrocoagulation of a ptervgjura 
has been recommended by several people. 1 The writer has used it satis- 
factorily in a few instances as an office procedure when hospitalization of 
the patient could not be carried out and the pterygium was small. It 
demands from two to six treatments. These are painless with instillation 
anesthesia, and the patient is not greatly incapacitated. The finest wire 
electrode cautery possible should be used and the electrocoagulation or 
actual cautery treatment started at the apex of the pterygium. If electro- 
coagulation is being used with a diathermy current, its intensity should be 
cut down to a minimum spark to prevent damage to the underlv mg cornea 
and sclera. 

There are two very satisfactory operations for resection or excision. If 
resection or the excision method is properly carried out in many of the small 
pterygia seen, the results should be uniformly satisfactory Campodonico 3 
also spoke of the great frequency of pterygium in the tropics as compared 
to the temperate zones. In the tropics pterygium operations are a dailv 
occurrence. The type of resection which he uses has given him full satis- 
faction over a period of twenty years. With Campodonico’s technique 
the operation is performed in three steps: (1) dissection of the pterygium’s 
head out of the cornea and adjacent sclera by means of the angular kern- 
tome; (2) excision of the pterygium's head and body by means of small 
scissors; and (3) suturing of the flaps. The anesthetic should be by instilla- 
tion and not by subconjunctival injection, as the areolar infiltration result- 
ing from the injection is detrimental to the accurate subsequent coaptation 
of the flaps. The first two steps are not unusual. The third step, that is, 
suturing, he discusses in detail on account of the decisive influence on the 
outcome and ultimate issue of the whole operation. The placing of the 
conjunctival suture and cicatrix in a position favorable for recurrence is 
the paramount disadvantage of most of the methods in vogue for the 
extirpation of pterygium. Figure 390, 1, shows the conjunctival defect 
after excision of the pterygium. His method consists in suturing the con- 
junctiva, B, to the point .1, with the episcleral tissue and conjunctiva 

1 Trans Intemat. Cong Ophthalmology, p. 1S5, 1932. 

* Zubnc, Arch Ophth., May, 1031. 

* Trans. Internat. Cong. Ophthalmology. 1922. 



oOS SURGICAL COXDITIOXS OF THE COXJUXCTJVA 

there, as is show n. Xext the points C and D of conjunctiva are united by 
another suture. As it is easy to understand, the essential feature of this 
method is the insertion of a suture which is passed through the conjunctiva 
of one flap at a point B . and through the episcleral tissue and conjunctiva 
of the point .1. The points .1 and B are equidistant from Y. Thus, when 
B comes to A, the tract .-I- 1' is overlapped at that portion of the limbtiN 
by B- The point It is perfectly movable, because it takes the con- 
junctiva only, whereas the point .1 is quite steady and immovable by 
reason of comprising the limbus conjunctive and episclera as well. Occa- 
sionally . and especially in cases when the pterygium’s head is large, it is 
advisable to undermine a little the flap B in order to avoid the stretch on 
this flap when A is anchored to B. On drawing the flap B to .1, an actual 
overlapping of a portion of cornea may result; this, however, us quite un- 
eventful, and on taking off the bandage in a couple of days’ time everything 



will be found in a perfect coaptation. Instead of making the lower flap 
movable and the upper one fixed, we may just as well do the reverse and 
anchor a loose point of the upper flap to the episcleral tissue and limbus 
conjunctive of the lower. This may be done in cases in which it is easier 
to loosen and slide the upper flap than the lower. The first way is preferred 
because the conjunctival seam is thus more efficiently protected by the 
agency of the upper lid from exposure. At the end of the operation it will 
be found also that fibers which had before a horizontal direction now have 
a vertical one; their natural trend of growing is consequently thwarted. 
A still further advantage in removing the conjunctival apposition line from 
the horizontal meridian is the fact that by so doing, we eliminate in the 
horizontal line the presence of sutures which undoubtedly act as a stimulus 
for reproduction of connective and fibrous cicatricial tissue, just exactly in 
a place where it is least desirable. The eye is bandaged for seven or eight 
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days, after which the sutures are removed. The bandage is changed every 
other day. "Whenever possible, it is a good plan to keep both eyes band- 
aged, at least for a couple of days. The operation eliminates the big disad- 
vantage in the ordinary excision method of pterygium operation: the 
placing of the conjunctival suture and cicatrix in the horizontal meridian, 
that is, in a position especially favorable for recurrence. 

Arlt ablated a pterygium in a slightly different manner. He resected the 
entire pterygium so that a rhomboidal defect was present in the con- 
junctiva, one angle of the rhomboid on the area of corneal denudation, the 
opposite angle well into the internal canthal angle. His dissection started 
in the canthal angle and was completed by fearing the bead of the pter\ gium 
from the cornea. A scalpel may be used for this, a suture, or a pair of 
straight blunt scissors, depending upon the extent of corneal involvement 
and the size of the head. In this operation, as in most pterygium opera- 
tions, it is well to curet the position of the corneal head free of any residual 
pterygium tissue. The conjunctiva is closed readily, the two diverging 
incision lines from the cornea. Wing continued obliquely— one toward the 
superior cul-de-sac and the other toward the inferior cul-de-sac The entire 
conjunctiva is then undermined and the rhomboidal defect closed The 
two arms of the defect, which diverge from the caruncle, are first closed 
with a sufficient number of sutures to give accurate approximation. The 
two lesser flaps juxtacorneally are then subsequently closed without per- 
mitting any corneal overlapping by the conjunctiva. The result of the 
operation will give a crucial line of sutures, and dividing the conjunctival 
flaps in this manner permits very satisfactory closure. This operation can 
be utilized as well after removing any type of conjunctival neoplasm. 

Beard’s conjunctival plastic operation is rather similar to that of Arlt, 
except that after the head of the pter\gium has been removed from the 
cornea, he continued his canthal incision in a vertical manner from cul-de- 
sac to cul-de-sac so that the shape of the defect is roughly hemispherical. 
The two flaps used to close the conjunctiva are outlined above and below 
the limbus as two crescentic finger flaps, one from above the limbus and 
directed toward the inner canthus, and the other from below the limbus 
directed upward toward the inner canthus. The writer feels that Beard's 
operation is better applied for the removal of conjunctival tumors and 
other similar conjunctival conditions rather than to true pterygia in that 
the base of the pterygium is not resected, and this may be a dtsadt antage. 

Ziegler’s subconjunctival excision of a pterygium is based upon his 
theory that a pter\gium is a subconjunctival new growth, cicatricial in 
character, and possessing a tendency to undergo persistent contraction. 
The technique of his operation follows:* 

Cocain is sufficient as an anesthetic, and adrenalin may be instilled as a 
haemostatic. The neck of the pterx gium is grasped firmly with rat-toothed 
fixation forceps, drawn tense, and the marginal fibers of the head freely 
divided with the back and point of a Beer’s knife, used as a dull dissector. 

If the apex is unusually adherent, the knife may be passed beneath the 
neck, and .the head shaved off (Fig. 391, .1). Still grasping the apex mid 
holding it tense, both sides of the pterygium are to he cut loose w ith scissors, 
the body undermined, and the flap lifted (Fig. 391, B). The forceps which 

1 Proceedings International Congress of Ophthalmology, 1932 
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grasp the apex are now handed to an assistant, who continues to hold the 
flap taut, while the subconjunctival tissue beneath the flap is grasped by a 
second pair of forceps and carefully dissected off from the conjunctiva by 
delicate snips with sharp-pointed conjunctival scissors (Fig. 391, C). When 
the conjunctival flap is freed from the underlying tissue, its apex is excised 
and the remaining flap of pure conjunctiva dropped back toward the 
canthus. If the pterygium is small, the conjunctival wound is to be closed 
by two sutures, the juxtacomeal one being anchored in the sclera. This 
may cause overlapping of the corneal margin, which is corrected by clipping 
the cnff-lihe roll of conjunctiva in several places with scissors and pushing 
it back. As the conjunctiva again smooths out. these “pie-cuts” open into 
small diamond-shaped perforations which relieve all tension and heal 
smoothh (Fig. 391, D). If the wound is larger and the conjunctival 
tension is great, two short 5 mm. para corneal incisions are made, abo\e 
and below the conjunctival edges, undermined, and the wound united by 



two sutures, the juxtacomeal one being anchored in the sclera. If the 
denuded area is extremely large, two sets of liberating incisions are made, 
the paracomeal incisions above and below being supplemented by incisions 
made parallel to the first (5 to 10 mm.) and placed at the eanthal extremity 
of the wound The quadrilateral flaps thus formed are closed with three 
sutures, the juxtacomeal one being anchored in the sclera, and a mattress 
anchor suture placed at the eanthal intersection, as in Knapp's double 
transplantation. 

As a rule, the simple technique of the first procedure is wholly adequate 
to close the wound. Healing is smooth and prompt, owing to the avoidance 
of extensive dissection and the freedom from tension. A monocular dressing 
is applied for three or four days. The stitches can be removed on the third 
or fourth day. Boric acid irrigation is used once daily until the pad is dis- 
carded, then three times a day. The eye usually remains red for one or two 
weeks. 
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The simplest form of transplant for pterygium is that of the McRey- 
nold's technique. The head of the pterygium is grasped with a forceps and 
removed from the cornea either with a sharp scalpel, with a heratome, or 
by forcibly tearing it from the cornea. The area occupied by the head of 
the pterygium should be carefully curetted and the pterygium freed to its 
base. The sides of the pterygium are thus incised with a short incision 
above and a longer below. The con juncti\ a below the lower of the two 
incisions is then well undermined. A double-armed mattress suture is 
placed through the head of the pterygium and the t\\ o needles passed into 
the pocket formed beneath the conjunctiva, by its undermining, and the 
ends of this suture brought out near the lower cul-de-sac. As these two 
ends of the suture are being tied the conjunctival lip is raised with forceps 
and the pterygium, by this suture in its head, drawn downward into this 
pocket. Figure 392 illustrates the technique. A second suture is usually 
necessary to complete the closure of the conjunctival defect at the limbus 



Tia 392 — McReynolds' tran«pl int. 


Desmarres and Knapp carried out their transplants somewhat differently 
In both of these operations the elevated pterygium may either he buried 
under the conjunctiva as in the McReynolds’ technique, or the pterygium 
itself may be transplanted as a pedicle flap away from the limbus and 
directed above or below toward the superior and inferior cul-de-sacs. Fig- 
ure 393 illustrates the technique. The pten gium is ele\ ated in the same 
manner as one w ould do for a McReynolds’ transplant. The tw o diverging 
incisions which outline the pterygium are about the same length, however, 
and from the extremity of the lower ot the two, a third incision is carried 
toward the inferior cul-de-sac. The conjunctiva is then undermined above 
and below'. The small flap is then sutured juxtacomeally, and the head 
of the pterygium is sutured as illustrated. Terrien carried out his dissection 
in the same manner, but he buried the pterygium under the conjunctiva, as 
is done in a McReynolds* transplant, and then closed the conjunctiva by 
bringing the quadrilateral flap formed, upw'ard, as in Figure 393, C. Either 
of the two is quite satisfactory. 

Desmarres’ original operation undoubtedly preceded the McRejnoIds 
technique. This operation, however, permitted a denuded area at the 
original site of the pterygium to heal in by granulation, a condition not 
surgically sound. 
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In Knapp’s operation, which is especially applicable to a pterygium with 
a broad head, the pterygium is split into two halves, by a central horizontal 
incision, as in Figure 394. Lateral incisions are then made in the conjunctiva 
from the extremities of the two incisions which outline the pterygium as a 



Tig. 395. — Arlt's pterygium operation 


movable flap. Each half of the pterygium, as seen in A, is then sutured as 
in B. In this way the pterygium tissue is moved from the limbus and 
utilized as conjunctiva. Terrien disposes of these two flaps by burying 
them under the conjunctiva as mentioned in the Desmarres technique. 
He then closes the conjunctiva with his quadrilateral flaps, as seen in C of 



Tig. 39G. — Author's ronjunetival rotating island flap for pterygium. 


Figure 394. Arlt’s technique of a spindle-shaped resection and a crucial 
incision closure, shown in Figure 395, is ideal for an early stationary (?) 
pterygium. 

In 1920, the author 1 described his rotated island graft for pterygium. 
• Am Jour Ophth , m> 1 9 No 9. SeptcmlxT, 

W 
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Tliis is based upon the formation of a rectangular island of conjunctiva, 
including the pterygium, which is rotated 90 degrees upon itself. Tee sufv 
conjunctival tissue still adherent to the island is not resected, however, 
from the episcleral tissue. It is particularly applicable for a large pter- 
ygium or for a recurrent pterygium, especially when there is some limita- 
tion of conjunctiva already present in the case. 

Cocain instillation is sufficient for the operation. A sharp probe is passed 
under the head of the pterygium, a stout silk suture threaded through this 
perforation, and the head torn from the cornea with this suture avd«ted by 
forceps. Careful curettage is then done of the area of the corneal attach- 
ment, using a sharp spoon curette. A perpendicular tangential incision is 
continued in this line of divulsion, above and below, a total lengih equal 
to the width of the base of the pterygium. A braided black silk suture 
(Fig. 396) is then passed through the fixed conjunctiva at the upper extrem- 
ity of the incision, in its outer lip, and near the cornea, including a bit of 
the episcleral tissue: the loop carried across the pterygium and passed into 
the conjunctiva through the inner movable lip of the lower extremity of 
this inci'ion. The loop is then drawn away from the operative field. 



A second incision is then made from the upper end of the first, horizontal, 
and hence at a right angle to it, toward the canthal angle. If the length of 
the first incision has been properly made this horizontal incision will indude 
the upper edge of the pterygium, back to its base. Suture b is then passed 
from the inner extremity, fixed upper lip, of this incision, across the length 
of the pterygium into the upper movable outer angle of conjunctiva out- 
lined by and within these two incisions. The loop of this suture is also 
withdrawn from the operative field. 

A third incision, this time perpendicular, is made from above downwards 
across the base of the pterygium, paralleling the first and of similar length, 
starting at the inner extremity of the upper horizontal incision just ex- 
plained. The incision must He external to the caruncle and should include 
sufficient subconjunctival areolar tissue to allow for the later rotation of 
the pterygium. Experience will tell this, though the more incised, the more 
satisfactory and rapid the recovery. The tissue mu=t lie inct-ed, including 
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all subjunctiva, but without incising the internal rectus muscle. Suture c 
is then passed from the angle at the fixed inner lip of the lower extremity of 
this last incision across the width of the base of the pterygium into the 
upper, movable inner angle of bulbar conjunctiva outlined by this last 
incision and the one immediately preceding. When this last cut is made, 
some bleeding will occur. This can be stopped by slight pressure w ith a 
dampened gauze sponge. 

Single loose ties are then to be made in each of the three sutures, largely 
to move the loops from the possibility of being unintentionally cut. 

The cut shown by the dotted line is now made. This should be of the 
same length and parallel to the upper horizontal incision. Also it must lie 
outside the flap or island graft insertion of a suture. As this cut is com- 
pleted a square "island graft" is outlined, attached to the eyeball only by 
the uncut subconjunctival areolar tissue beneath it, and perhaps by some 
loose uncut subconjunctival areolar tissue at the inner canthus. Sutures 
a, b and c are then tied and their ends cut short. As these are tied the 
pterygium, now within the outlines of the graft, is rotated 90 degrees. The 
head points toward the upper cul-de-sac and the base lies w ith in the lower 
cul-de-sac, if the incisions have been made of the proper length, and the 
sutures properly placed into the surrounding conjunctiva. 

A last suture is then placed through the bulbar conjunctiva at the lower 
end of the first perpendicular incision and then into the corner of the rotated 
graft now lying in the angle formed by the first and the last incisions. The 
suture should include some episcleral tissue, the same as the first, and should 
hold the outer juxtacorneal edge of the rotated graft rather taut, tangen- 
tially, to the cornea. It must not allow the edge of the graft to extend over 
upon the cornea. It is better to have a fine linear uncovered defect present, 
between the edge of this graft and the corneal epithelium defect, caused bj 
the divulsion of the head of the pterygium from the cornea and the subse- 
quent curettage. 

Additional sutures are then placed in the center of the upper and the 
lower horizontal incisions, and another, if necessary, into the center of the 
perpendicular canthal incision. The first two will be necessary in most 
cases. If there is any difficulty in freely rotating the graft, it maj be neces- 
sary to introduce blunt scissors beneath the graft and to cut some of the 
subconjunctival tissues, until this is possible; no more should be cut than 
is essential. 

A binocular dressing is used, regardless of whether the operation is mon- 
ocular or binocular with some slight pressure upon the operated eye. It 
has a tendency to keep the eye quiet and motionless. The patient is put 
to bed and the dressing not disturbed for seAentj-two hours. After that 
the bandage ma> be removed, the lid margins gently separated, and the 
cul-de-sac cleansed with a quiet stream of warm boric acid solution. Addi- 
tional bichloride ointment is placed upon the lid margins and a second 
monocular dressing applied for another seventy-two hours. At the end of 
that time the sutures may be removed and the patient allowed to go with- 
out a dressing; though tinted glasses will be restful, because some slight 
photophobia is usually present. 

The success of the operation seems to depend upon three factors: the first 
is the fact that the direction of the fibers of the pterygium is now changed 
from their original horizontal to a perpendicular course; the second depends 
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upon the atrophy of these fibers .and the blood-vessels, with sear tissue 
replacement and deposition, and the prevention of the later development of 
pterygium through this network of connective tissue fibers; and the third 
is because of the rectangular scar, the two vertical lines being the most 
important, these now lying interposed between the canthal angle and the 
corneal limbus, that is, in the path a recurrent pterygium would have 
to take. 

Figure 39S illustrates one of bilateral pterygia of the right and left eye, 
the type of case which is well corrected by this technique. In 1932, Blott‘ 
modified this technique by rotating the island of conjunctiva 180 degrees 
instead of 90 degrees, in this way placing the head of the pterygium toward 
the inner canthus with a base now parallel to the limbus. Shainfein* also 
called attention to this, except in his technique he transplants the split 
apex of the pterygium subconjunctival!}- 
toward the cantlms, hence well away 
from the cornea. 

Recurrent pterygia with extensive loss 
of conjunctiva need a mucous membrane 
graft for their correction. In these cases, 
after resection of the pterygium, the con- 
junctival adhesions are incised in n T- 
shaped manner, the T lying upon its side 
with the shorter bar at the limbus, the 
longer branch extending well into the 
canthal angle. The conjunctiva must be 
well undermined and displaced upward 
and downward, until the lower cul-dc^nc 
is well reformed and without tension in the 

cul-de-sac. It may be necessary to pass 

Fic 39s -One eye of bilateral ptery- several mattress sutures through the 
gia of almost malignant proportion depths of the new cul-de-sac formed to 
the skin surface, these tied through pearl 
buttons. A thin buccalmucousmembranegraftisused to cover the conjunc- 
tival defect resulting from this dissection. This may be sutured into place, 
though a conformer is also necessary. The graft must be accurately mea- 
sured, and the sutures hold it without undue tension hut with adequate 
tautness. If the graft is unnecessarily large it will Contract and remain 
thick. Sufficient sutures should he placed so that accurate coaptation is 
obtained to the contiguous conjunctiva and to the underlying episcleral 
tissue at the conjunctival edges. The defect, which must he filled in will 
be rather triangular in shape. A binocular dressing, with pressure over the 
operated eye, must be used. 

Conjunctival Cysts.— The consideration of these, at this point, does not 
include conjunctival cysts which develop in the anterior chamber, and 
which follow traumatisms, with perforation of the eyeball, and ns after 
inter-ocular surgery. Serous cysts of the conjunctiva are not uncommon- 
See Figure 399. They probably cause few symptoms if the patient is un- 
aware of their presence, for frequently small serous cysts of the conjunctiva 
are discovered, during routine ophthalmologic examinations, without the 

i Ztsrhr f Aueenh.. Januaty, 1912. 

* Klin. Monatsbl f. Augenh , 92, 190, February. 1931. 
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patient having been aw are of their presence. If surgical removal is neces- 
sary, cocain installation and the cautery w ill take care of smaller cysts. 
Larger serous systs are seen usually in the inferior cul-de-sac and toward the 
external angle. Some of these cases have a vague history of pre-existing 
trauma, perhaps not at all relevant but at times significant. The greatest 
the author has even seen was one which followed the external margin of the 
inferior rectus for at least 2 cm. into the orbit. Dermoid oil cysts have been 
seen and described in the superior cul-de-sac, oftentimes so extensive that 
there is an atrophy of the bone at their base. Incision of the overlying 
conjunctiva and removal of the cyst sac are necessary . Echinococcus cyst 
of the conjunctiva has been described. The diagnosis of these, however, is 
made at the time of the evacuation of the cyst contents. Subconjunctival 
filaria have also been seen and diagnosed. The surgical removal of the first 
must be done. The removal of the second would be a clinical rarity and 
undoubtedly of great interest. 



Benign Papillomata. —Benign papillomata and polypi are the results of 
chronic irritation, apparently, and are seen not uncommonly in the incision 
lines of the conjunctiva, especially following muscle surgery. They must 
be removed at their base and cauterized either with a 5 per cent silver 
nitrate solution or with the actual cautery. These bleed rather readily and 
oftentimes are accompanied by some chronic suppuration. Melanomata, 
which are benign pigmented growths, usually occurring in the uveal tract, 
have been reported in the conjunctiva. Zentmayer showed to the author 
one such case of bilateral superior conjunctival or cul-de-sac melanoma 
which had become recurrent. Pathologists still have differences of opinion 
about these in regard to their origin. They are either mesoblastic or epi- 
blastic, that is certain. Their appearance is rather like that of old, dark 
brown, clotted blood, and the overlying conjunctiva is thrown into folds 
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and rape. In view of the fact that these may be or become malignant, 
they should be removed and treated with roentgen-ray therapv. (See 
section on Irradiation Therapy.) 

THE RESULTS OF CHRONIC INFLAMMATORY DISEASES 
OF THE CONJUNCTIVA 

Trachoma.— In considering the acute phase of trachoma from a surgical 
standpoint, the author has already expressed himjelf adequately. Mat-Cal- 
kin' from his own extensive personal experience, is still quite unconvinced 
that the sulfa drugs have any definite therapeutic effect upon the specific 
lesions of trachoma. "The satisfactory effect of the sulphonamides on the 

secondary bacterial complications of trachoma is indisputable.” 

MacCaJLin states, further, “The thin! stage of trachoma is characterized 
by beginning cicatrization while retaining many signs of the second stage. 
(The second stage is characterized by the presence of numerous; bleWite 
excrescences which rupture on pressure with the escape of gelatinous 
material consisting of broken-down cells.) .... such cases in the third 
stage often experience much relief from sulphonamide medication though 
the trachomatous lesions are unaffected." MacCallan was unable to com- 
ment upon the use of the sulfa drugs in the very recent acute phase of 
trachoma, but he felt that the second stage of trachoma, like the third 
stage, was also unaffected in so far as the trachoma lesions was concerned. 
Recently (during the past three years) in 32 to 172 consecutive cases of 
trachoma he (MacCallan) found it necessary to resect a thickened and dis- 
eased tarsus with the overling conjunctiva, and in 37 others from this 
same series, to express the amorphous mucoid material from the bleb-like 
swollen follicles. 

According to LennetteA the results obtained in sulfanilamide therapy 
in virus diseases have been disappointing. This is not surprising, however, 
since at present the sulfanilamides in tissue culture have been found to 
have no appreciable effect on the multiplication of any of the virus culti- 
vated in such an environment.* Of the diseases usually classed with those 
of virus origin only four, trachoma, inclusion blenorrhea, lymphogranuloma 
venereum, and mouse pneumonia are known to respond to sulfanilamide 
therapy. Rake, Jones and Nigg* do not l>elieve that the success of therapv' 
in these four virus diseases has any bearing on tbe chemotherapy of the 
true virus disease, since there is increasing evidence that the causative 
agents of at least the lymphogranuloma venereum— psittacosis group 
diseases (to which these four belong, 1 ) should be separated from the true 
viruses. Further. Sanders and Alexander* isolated a virus from epidemic 
kerato-conjunctivitU from tissue culture which they prm ed to be patho- 
genic to men. mice and rabbits. The association of their virus with the 
human disease known as experimental kerato-conjunrtivitis, appears 
thereby to be established. Clinically, the sulfanilamides have l>een no 

1 Trans Ophth Soc. United Knrdon, 62. 3S-39. 19U. 

; Science. Nov 12. 1943. Vof. OS. So. 2550, Pnb. Inter. Health Dir. ot the Rorlrlrl-er 
Foondation- 

* Sanders. Huang and Simms. Jour Bacteriol.. 45, SI. H. 1913 

* Hale. Jones and Nieg. Proc. Soc. Exper Biol and Med, 49, 419, 1943. _ 

» Rale, Shaffer and Tbj-geson. Proc. Soc. Exp- Biol, and Med., 49 . 545, 547, 19)- 

* Sanders end Alexander, Jour. Exner. Med.. 77, 71, 1913 
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more successful in the treatment of this condition as in the other virus 
diseases. This should answer many queries relative to the surgery of 
subacute trachoma, though it is at variance with opinions hitherto expressed 
in American and European medical journals. 

The cicatricial stage of trachoma is essentially a surgical problem. The 
bulbar conjunctiva, the palpebral conjunctiva, and the lids with their lid 
margins, all offer individual and separate problems. The practical factor 
relative to the bulbar conjunctiva is the treatment of pannus. This perti- 
nacious vascularity of the superficial portion of the cornea oftentimes, in 
spite of the best medical treatment possible, seems to advance steadily, to 
become thicker progressively, and to seriously endanger the possibilities of 
recovery. If the palpebral conjunctiva (the cul-de-sacs and the tarsal 
plates) shows great pathology, this must also be corrected, in addition to 
those measures which are applied to the bulbar conjunctiva itself. The 
thermophore may be used in these cases of low degree invasion, but it will 
not be of value in cases which have advanced to surgical proportions. 
Peritomy and peridectomy are procedures, based upon sound surgical 
principles, and these operations should be used when indicated. There has 
been much controversy relative to them by eminent men who have spoken 
both pro and con, but they have given the author full satisfaction when- 
ever used. Pathology of the cul-de-sac must be simultaneously, if not pre- 
viously, corrected. Furthermore, these malignant forms of pannus, known 
by various authors ns pannus crassus and pannus sarcomatoid, do not lend 
themselves well to peridectomy alone. They must be combined with peri- 
corneal cautery; Beard speaks of this additional assistance as igneous 
peritomy. 

Peritomy itself is the incision of the conjunctiva peri-corneally, using 
small, pointed, curved scissors. Cocnin anesthesia is adequate, and one 
must be certain that the conjunctiva is cut as close to the limbus as is 
possible. A small curet is used; with this, the severed conjunctiva is 
moved back from the limbus and the episclera curetted until the sclera is 
quite bare. If necessary, the cautery is then used, also lightly applied, to 
the superficial layers of the sclera, especially in the upper limbus. Before 
the dressing the eye should be well cleansed of all blood clots. Bichloride 
ointment may be instilled in the cul-de-sac and a dressing applied for 
twenty-four hours. After reaction has disappeared, irrigation and hot 
compresses are used if necessary, to giv e the patient comfort. Peridectomy 
is the same as peritomy, except that a narrow strip ol conjunctiva is re- 
sected from the juxtacorneal conjunctiva, to increase the space between 
the limbus and the retroplaced conjunctival edge. The strip resected 
should be about 2 mm. in width. In cases of pannus of severe degree, it Is 
wise to combine the peridectomy, in the upper half of the limbus, with 
cautery. In pannus crassus, which has advanced upon the cornea above 
the lev el of the normal epithelium, the cautery may be applied directly to 
the pannus tissue. 

Olah 1 feels that trachoma of the lacus iacrimalis and in the medial angle 
over the caruncle needs special surgical treatment, that it is most resistant 
to all forms of treatment, and further, that it continues to develop here 
even when the remaining portion of the conjunctival involvement is on the 

1 Arch. Ophth., vol. 24, No. 4, October, 1940. 
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mend. He definitely states that the lateral angle reacts quite difTerentlv: 
“I have as yet not found a case in which the trachoma was localized in the 
external angle after the rest of the conjunctiva was healed.” 

This condition, encanthis trachomatous, b operated by Olah as follows: 
After the lids have been drawn apart, a vertical incision b made 1 cm. in 
length in the conjunctiva medial to the plica. Two sutures are placed into 
thb incbion, and while holding them taut, the conjunctiva b undermined 
to permit the introduction of one blade of the trachoma expressing forceps 
beneath the conjunctiva. The follicles are then expressed with thb from 
the plica and the caruncle. The sutures are then tied there after the 
expression. 

Ectropion, Entropion, Trichiasis, SymblepharonPosterioris (of trachoma) 
have been previously discussed. The most common defect seen is ectropion 
of the lower lid combined wth entropion of the upper lid. A certain amount 
of ptosb b also present and the conjunctiva of the lower lid is usually quite 
thickened and shrunken. A tarsus resection will correct the ptosb at the 
same time the pathology of the palpebral conjunctiva b corrected in die 
upper lid. If at thb time one sees that die entropion present in the upper 
lid is going to fail of correction. Lyritzas’ technique for entropion and 
trichiasb in trachoma may be utilized. 1 A horn plate b inserted between 
the eye and the inner surface of the upper lid. Two transverse incisions are 
made dirough the skin parallel to each other, one being clo<e to the lid 
margin, the second 3 mm. from it. The strip of skin between the two is 
removed. Five mattress sutures are placed, one in the mid-line and the 
others equidistant from it. The two ends should be passed from the ciliary 
margin through the muscle over the tarsus, and then through the upper 
margin of the skin incision. They may be removed at the end of a week. 
The van Milligan technique for lengthening the palpebral conjunctiva 
surface by means of a mucous membrane graft b also a quite satisfactory 
procedure. 

The lower lid deformity must be corrected by a cul-de-sac and tarsus 
resection with suture. In this operation the inferior cul-de-sac should be 
ballooned out by the injection of novocain and adrenalin, the skin surface 
also anesthetized, and the infra-orbital nerve blocked at its foramen. Two 
temporary marginal sutures, to be used as traction sutures, will facilitate 
the operation decidedly. The first incision b to be a horizontal incbion 
parallel to the lid margin and about 2 to 3 mm. from it. The incision is 
deepened, the tarsal plate grasped with a forceps at the mid-line, and freed 
from the overlying fascia and orbicularis fibers. The lid margin b held 
downward by the traction sutures and, with sharp dissection, this tarsal 
plate is resected from the cul-de-sac with any adherent pathological con- 
junctiva overlying it. If adequate healthy conjunctiva remains, sufficient 
to correct the ectropion and permit movement of the eyeliall within the 
orbit, well and good; if not, a mucous membrane graft must be utilized to 
restore the resected cul-de-sac. In the case of the first possibility, mattress 
sutures are passed from the edges of the intact bulbar conjunctiva to the 
marginal lip of the first incision made. Three double-armed mattress 
sutures are then passed from the mid-line of the new cul-de-sac, downward 
and outward, emerging upon the skin surface, according to Arlt s technique 


1 Arch. f. AurenK. 103. 339. December. 1933. 
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for symblepharon, to reestablish a fornix. These sutures are tied through 
pearl buttons. The traction sutures originally introduced are used as a 
part of the dressing to raise the level of the lower lid during healing; the} 
arc carried upward and attached to the forehead by adhesive strips. 

Vernal Catarrh Excluding Radium Therapy.— Vernal catarrh is not 
essentially a surgical condition. The author feels that he has assisted his 
cases, however, most decidedly by electrocoagulation with unipolar dia- 
thermy current carried out during the cold months of the } ear. (See also 
Cul-de-sac Resection, page 350.) At this time the patient complains of 
but few subjective symptoms, and the case is at maximum quiescence. 
The treatment is a hospital procedure. Cocain is instilled and the superior 
cul-de-sac ballooned out with a novocain and adrenalin subconjunctival 
injection. The lid is then everted, and with a unipolar electrocoagulation 
diathermy needle each hoh-nailed hv pertrophied papilla is carefully desic- 
cated with the needle. Both upper lids may be done at one operation 
ns well as the electrodesiccation of any limbal or bulbar papillse which 
may be present in the case as well. At the close of the operation, boric 
acid ointment, 17. S. 1’., is placed into the cul-de-sac, and the eyes closed 
and not dressed for the first twenty-four to forty-eight hours. The opera- 
tive reaction is not marked, and after the first dressing the patient may 
leave the hospital. In each instance in which this was done, the follow ing 
season of vernal catarrh was much less severe in its intensity, and the 
patient had considerably more comfort. The other forms of medieul 
treatment anil the investigation of allergic possibilities in an} onecase can- 
not be neglected. I .eh rf eld’s treatment with a 1 per cent solution of sodium 
monocarbonntc and irrigations with iced boric acid solution seems to he 
fairly satisfactory in most instances. 

Pemphigus, or Essential Shrinkage of the Conjunctiva.— This condition 
can he corrected with mucous membrane grafts. Severe xerosis of the con- 
junctiva with its sequelse are not pennanentl} assisted, in the writer’s 
experience, by mucous membrane grafts. Often these cases are seen well 
advanced to such a grav e degree that surgery cannot offer any hope for 
improvement of vision. Any other attempts to halt the progress of essen- 
tial shrinkage, by incision of the conjunctiva, by resection of cicatricial 
hands, or by the introduction of conformcrs, are fruitless. 

Calcareous Concretions.— Calcareous concretions in the conjunctiva 
often cause considerable distress. The conjunctiva should he cocainized 
arid the concretions removed with a trnycuret. 

Tuberculosis.— Tuberculosis of the conjunctiva occasionally assumes the 
proportion of a malignant granulation. It suppurates; there is constant 
jacrimation and considerable pain. One case developed following the sub- 
conjunctival injection of atropine, and clinical examination failed to show 
any other source for it; another case, seen in consultation, followed a trau- 
matic superficial keratitis. In each instance, resection of the granulomatous 
mass, followed by tuberculin treatment resulted in a good recovery. 

Ophthalmia Nodosa.— This condition occasionally may be confused with 
trachoma or vernal conjunctivitis. According to F. Knapp 1 Fagenstecher 
described the condition in 1883, though Saemisch first gave the condition 
that name by which we call it. It is due to the accidental introduction of 

1 Arch. Ophth., vol 24, No. 3, September, 19-10. 
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caterpillar hairs in the conjunctiva, resulting in a thronieallv inflamed pal- 
pebral conjunctiva, showing many small yellowish nodules'upon a mildlv 
hype remit- palpebral conjunctiva. The nodules are irregular in shape and 



Fig 400 — Various conjunctiva plasties. A, simple van lint flap; B, pur-e string «tarr; 
D. temporary tarsonfiaphy as for central perforation as in C; E, P, C, and H. pedicle flap*: 
I and J, bndge flaps. 

in size, though with even edges. Yerhoeff feels that any type of plant hairs 
also, may be commonly the cause for the condition. Knapp recommended 
the injection of a 1 to 1000 solution of mercury oxycj-anide, repeated 
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injections being carried out in the vicinity of the nodules, only enough 
being used to make a small bleb each time. He repeated the injections 
eight or nine times at intervals of three days. 

CONJUNCTIVAL PLASTICS 

The conjunctiva as such, or in the form of conjunctival flaps of various 
forms is an invaluable means for the correction of various pathological con- 
ditions of the globe w hich undoubtedly would result in the loss of the globe, 
■were not thK means available. Iris prolapse resulting from perforating 
wounds of the globe and following as a complication after intra-ocular 
surgery; gaping incisions after cataract extraction ; corneal ulcers, especially 
those accompanying keratitis paralytica; in operations for juxtalimhal 
staphylomata; arid more recently in keratoplastic transplants for corneal 
plasties; the conjunctival flap of some type is one of the most important 
features. Practically all of these procedures can be done under 4 per cent 
cocain instillations, assisted bv a subconjunctival injection of no\ ocain with 
adrenalin. The injection actually assists in the elevation of a sac by bal- 
looning out the subconjunctival space. The condition demanding correc- 
tion decides the t\ pe of flap one should use. An iris prolapse follow ing a 
cataract operation or with a perforating wound near the limbus is best 
corrected, after the necessary iridectomy and toilet of the wound has been 
done, with a simple van Lint flap, as illustrated in Figure 400, A. In this 
the flap is to be cut from the superior limbus and elevated by blunt and 
sharp dissection until it can be moved well down past the mid-line of the 
cornea. Two sutures are placed from the lip of the conjunctiv nl flap to the 
conjunctiva, laterally and medially to the limbus. While these are being 
tied, an assistant should pass an iris spatula beneath the flap to assure the 
operator that the cornea is lying smoothly beneath the flap. Additional 
sutures may be placed as is necessary, all of the sutures to take generous 
bites of its conjunctiva. A too-early release of sutures, either by accident 
or deliberately, is to be guarded against. A central corneal perforation is 
best protected by a full purse-string suture as outlined in Figure 400, B, or 
by a conjunctival flap from above and below the limbus, as m E. The 
sutures in II should be mat tressed through from the upper lip to the lower 
lip, so that the conjunctival edges will e\ ert, and at the same time prevent 
contact to the cornea with the sutures. Corneal ulcers, if near the limbus, 
can be protected and their healing more nearly assured, if a pedicle flap as 
outlined in G and II is used. Large corneal ulcers, especially those accom- 
panied by a keratocele, should be operated by a combination of pedicle 
flap with a bridge flap. The bridge flap, I and >J, however, should lie 
beneath the pedicle flap, for the latter of the two furnishes the major portion 
of the necessary tension in cases for whicli this procedure is being used. 
The bridge flap is simply protective to the corneal pathology and cannot, 
of itself, exert tension. In all of these instances, wherein a conjunctival 
plasty is being used, the sutures may be removed after eight to ten days, 
unless they’ have extruded themselves spontaneously. 



CHAPTER XVI 

SURGERY OF THE SCLERA AND THE CORNEA. 

THE SCLERA 

Surgical conditions of the sclera are those connected with perforating 
wounds of the sclera, with posterior sclerotomy as used in certain forms of 
glaucoma, the scleral approach for the treatment of retinal separation, and 
.scleral resection in an attempt to halt the progress of progressive malignant 
myopia. Scleral staphylomata and scleral ectasia when present are more 
likely an indication for enucleation rather than for any other surgery upon 
the sclera. Posterior staphylomata, the scleral approach to retinal separa- 
tion. and the scleral resections for myopia, will he discussed under these 
subdivisions. 

WOUNDS OF THE SCLERA 

Wounds of the sclera which pass across the danger zone of the ciliary 
body up to the cornea and into the cornea are always to be considered as 
cases in which sympathetic ophthalmia may develop. No person will find 
fault with a recommendation for enucleation in extensive wounds of this 
region as long as the patient has an unimpaired and undamaged eye in the 
opposite orbit. It is well known that sympathetic ophthalmia, when once 
established in the opposite eye, is too likely to progress to such a" degree 
that the originally injured eye may be the better of the two when the case 
has finally become quiescent. As all scleral injuries crossing the ciliary’ 
body do not develop sympathetic ophthalmia, it is permissible to temporize 
(in so far as an enucleation is concerned) in minor injuries of the sclera, 
after the immediate repair surgery has been carried out, and to keep such 
cases under close observation before proceeding to more radical surgery. 
Certainly, however, in the extensive injuries of the sclera when accom- 
panied by prolapse of the ciliary body, by hemorrhage into the vitreous, 
by prolapse of the vitreous, by haemorrhage into the anterior chamber, by 
an extrusion of the lens subconjunctivally (one or more of these), that im- 
mediate enucleation is indicated. The vagaries of sympathetic ophthalmia 
are well known. Extensive injuries have been repaired, and eyes saved 
with good and even normal visual acuity resulting. On the other hand, 
very' minor injuries of the globe have resulted in bilateral blindness. 

Sutures into the sclera itself are not always introduced in minor wounds 
of the sclera, hut prolapse of the uvea or of the vitreous must be cleanly 
resected. Such injuries, at the time of the original repair, should be rimmed 
about with an encompassing circle of diathermy micro-cautery punctures. 
The incidence of late retinitis proliferans is cut down thereby, and the 
development of late retinal separation is undoubtedly prevented in the 
greatest proportion of such cases. A vitreous fistula may develop if the 
wound edges do not approximate; therefore angular incision wounds must 
be sutured. Crescentic wounds not only gape, but often the two lips of the 
wound are unequal in level. Scleral wounds, when sutured, are best closed 
with No. 0-0 plain catgut suture. The needle should not perforate the 
sclera, but only penetrate the superficial sclera, or perhaps one-half of its 
( 524 ) 
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thickness. It is important to prevent capsule, fibrin, uvea, vitreous, or 
clot from lying between the lips of the wound. The overlying conjunctiva 
is to be closed with black silk in such a way that the conjunctival incision 
is displaced from the scleral wound. Scleral wounds, if not originally in- 
fected, heal readily. The distressing point of these injuries is their sub- 
sequent effect upon the integrity of the retina. For this reason emphasis 
is again placed upon the fact that scleral wounds posterior to the ciliary 
body should be treated with micro-cautery needle punctures at the time 
of the repair (Walker needles for the diathermy treatment of retinal separa- 
tion). Scleral wounds, in the region of the ciliary body, are of gnu e prog- 
nostic import, demand keen judgment in their handling, and if the eye is 
not to be enucleated as an immediate procedure, very careful detailed and 
frequent postoperative slit lamp studies are necessary. Personally, the 
writer would prefer the stigma of a possible unnecessary enucleation rather 
than experience a case of sympathetic ophthalmia dev eloping as the result 
of his judgment in handling the case. 

Subconjunctival rupture of the sclera from a direct blow may be so 
masked by conjunctival edema that ocular hypotension and \itreous 
chamber hemorrhages are the only signs suggestiv e of the damage. 

ECTASIA OR STAPHYLOMA OF THE SCLERA 

Ectasia of the sclera may be divided into anterior equatorial, and poste- 
rior ectasia. Fuchs also speaks of a total ectasia consisting of a uniform 
dilation of the entire sclera so that the eyeball in tain is enlarged Total 
ectasia may occur, with a staphyloma of the cornea, with an extraordinary 
increase thereby in the size of the eveball. Congenital or juvenile buph- 
thalmos may be considered as a total ectasia. 

Posterior ectasia of the sclera are not remediable to surgical treatment. 
Total ectasia or buphthalmos will be discussed under glaucoma. A l)j dro- 
ophthalmos, that is, total ectasia, develops only in youth, because the sclera 
of the adult is so rigid that anterior and equatorial staphylomata would 
develop instead. A posterior staphjloma will cause a considerable increase 
in myopia without, however, as Fuchs states, “inducing an elevation of 
tension and other deleterious consequences of nnterior and equatorial 
staphjlomata.” Anterior staphyloma and especially corneo-scleral staph- 
ylomata with .secondary glaucoma may be improved in some instances by 
an iridectomy, or by a corneo-scleral trephining, if still technically pos- 
sible. In general, however, this type of staphvloma results from the inter- 
position of iris between the cornea and the sclera, with the development 
there of a posteriorly pigmented, thinned out, prominence. An elevated 
intra-ocular pressure is always present. This may he the cause for the 
development of the ectasia. This is especially so with the equatorial staph- 
ylomata which develop usually about the entrances of the vortex veins 
In other instances, especially those which occur as a result of perforating 
injuries near the limbus, the glaucoma is secondary to interference with 
infiltration. The diminished resistance of the sclera, in these instances, 
could not stand even the normal intra-ocular tension and, with the n=*‘ of 
intra-ocular tension, as the result of the secondary glaucoma, a vicious 
circle is established which makes enucleation necessary, because of the dis- 
figurement or because of the pain present. 
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SCLEROTOMY 

Anterior and Posterior Sclerotomy.— Sclerotomy is considered under the 
surgery of the glaucoma. The sclerotomy of cyclodialysis is also considered 
separately. Anterior and posterior sclerotomy are so named as applying 
to the position of the scleral incision, that is, anterior or posterior to the 
ciliary body. 

Anterior sclerotomy has been presented from time to time, by \arious 
authors, with -varying modifications, as an operation for glaucoma. The 
principles upon which the operation was based depended upon the forma- 
tion of a filtering cicatrix. There is no doubt that much of the value which 
was ascribed to the operation depended upon the anterior paracentesis 
obtained, not upon the formation of any filtering cicatrix. For many \ears 
the sclerotomy incisions of dc Wccker, of Panas, of Galezowshi, and of 
others, were rather common procedures. There is no doubt that their 
various procedures modified and inspired much subsequent glaucoma 
surgery, but the operation of a simple anterior sclerotomy has quite prop- 
erly fallen into disuse If an anterior chamber drainage is desired, para- 
centesis through the cornea is just as satisfactory and probably has some 
advantages o\ er those of an anterior sclerotomy. Posterior sclerotomy or 
posterior scleral puncture has value as an operative procedure. Its disad- 
vantages are two-fold: the first, relief from it can only be temporary; and 
second, the operation itself may result in hiemorrhage. If the hemorrhage 
were wholly extra-scleral it would be of no great clinical importance. A 
retinal or \ itreous hiemorrhage, however, may occur and result in pro- 
liferating retinitis with separation of the retina or even a separation of the 
retina without pre-existing proliferating retinitis. The operation, how ever, 
has been frequently of value, especially in acute sudden hemorrhagic glau- 
coma, and more rarely as a measure preliminary to other surgery in the 
presence of a very high ocular tension with simple non-inflamraatory glau- 
coma. In such instances a posterior sclerotomy would be done twenty- 
four hours prior to a comeal trephining. The benefits derived from a poste- 
rior sclerotomy in acute htemorrhagic glaucoma are likely due to the relief 
of the intra-ocular pressure for a time, sufficiently long, to permit the ocular 
fluids to again re-establish their normal drainage, to relieve the edema of 
the vitreous, and to allay the pain resulting from the acute hypertension. 
The above results develop rapidly, and after the scleral paracentesis, the 
temporary or transient relief of pressure which the operation gives is usually 
sufficient. 

Posterior sclerotomy has been done for retinal separation, but the oper- 
ation alone has no value in this condition. L. Muller's 1 crescentic scler- 
ectomy had some fair success, however. He resected a strip of sclera, 
extending from the attachment of a rectus to the posterior pole of the eye, 

10 mm. in width and about 20 mm. long. After the removal of this strip of 
sclera, sutures were introduced, and before they were tied, the choroid was 
punctured to permit drainage of the subretinal fluid. The operation is not 
recommended in view of modern separation surgery; as it now exists, and 
considering other factors connected with separation of the retina, a vitreous 
fistula through the sclera is a more logical procedure than a simple posterior 

* Klin. W'ehnsehr., Vienna, April, 1903. 
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sclerotomy. Hremorrhage should not occur, and filtration with release of 
inter-ocular pressure will continue for considerably longer. According to 
Lindner, it is also a logical procedure as part of the diathermy treatment for 
bullous separation of the retina. 

Cocam anesthesia is usually sufficient for performing a posterior scler- 
otomy. In a case of severe hsemorrhagic glaucoma, the pain present may 
demand general anesthesia. The technique of the operation itself is not 
difficult. One must, however, avoid injuring the vortex veins, and naturally 
the ciliary body should also be spared. If the incision is made 15 mm. 
back of the corneal limbus, neither will be endangered. The quadrant of 
sclera usually selected is either the inferior temporal quadrant, lying be- 
tween the external and the inferior rectus, or of the superior quadrant, 
lying between the internal and the superior rectus. The eyeball is rotated 
by fixation forceps applied to the globe near the limbus in the quadrant 
where the sclerotomy is being made. While the eye is steadied in this 
position, an assistant should grasp the conjunctiva and move it laterally 
from the site of the sclerotomy. A von Graefe cataract knife is passed 
through the conjunctiva, toward the center of the globe, with its cutting 
edge forward, penetrating for a distance of 2 to 3 mm. The incision is 
lengthened for a distance of 4 to 6 mm. by a careful sawing mo\ eraent. 
Before the knife is withdrawn, it is turned upon its axis, at right angles to 
the original direction of its cut, and then immediately withdrawn. This 
separates the edges of the cut, permits a bead of vitreous to prolapse sub- 
conjunctivnlly, and changes the incision into an L shape. Wien the con- 
junctiva is released it moves backward so that conjunctival and scleral 
incisions do not overlie. The eye should be dressed for eight to twelve 
hours and then local applications and medication started as indicated. 

The vitreous fistula which forms is rather likely to heal rapidl\ For 
this reason, several men have modified the incision to some extent. Some 
have changed it to a V- or U-shaped incision, with its two arms quite dis- 
similar in length, as in Parinaud's incision; others have recommended a 
crucial incision; others a T-shaped incision; and several others double 
scleral incision, passing the Graefe knife tangentialh to the curve of the 
sclera as puncture and counterpuncture. A more permanent fistula can 
be made in a similar area with a 2-mm. trephining blade. A conjunctival 
flap is cut and the sclera trephined very carefully. The choroid should not 
be opened by Vne trephining blade. Tbe disk is ent out cleanly , with sharp 
scissors, and the choroid then punctured with the straight cautery tip of a 
Ziegler can ten' outfit. The underlying retina must be perforated at the 
same time to permit a bead of vitreous to prolapse. The operation is com- 
pleted by a careful closure of the conjunctival flap. This should have been 
cut of such a size that the suture line is well an ay from the trephining 
opening through the sclera. The position for the vitreous fistula as a part 
of retinal separation surgery depends naturally and n holly upon the site of 
maximum retinal separation. In such instances, the purpose of the oper- 
ation is to permit a freer release for subretinal fluids and not for the sub- 
conjunctival prolapse of the vitreous. The displacement of the vitreous 
bv the separated retina ordinarily will prev ent this. 

Posterior Sclerotomy for the Removal of Foreign Bodies in the Vitreous 
Chamber.— In general, magnetic foreign bodies which lie in the vitreous 
and which are relatively fresh should be removed, if possible, through a 
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conieo-scleral incision. Non-magnetic metallic foreign bodies, otlier foreign 
bodies as a cysticercus, and even magnetic foreign bodies which hme 
become encapsulated, must be removed through the posterior route. A 
discussion of the surgery of these conditions appears in Chapter XXVI. 

SCLERAL SURGERY FOR HIGH MYOPIA 

Lindner has recently considered the shortening of the sclera in hi eh 
rmopia, especially when this is combined with retinal separation. His 
recommendation consisted of the incision of the sclera and the resection 
and rcmo\al of the crescentic strip of sclera, with subsequent suturing of 
the scleral wound. The operation as he discussed it was to be done in two 
to four stapes. A rectus muscle is detached from the sclera and a blunt 
crescent outlined upon the sclera with sharp but very careful incidom. 
A suture is passed through the apex of this crescent, the apex lifted from 
the underh ing choroid, and with this suture as n tractor, the strip of sclera 
may be dissected free and lifted without damaging the choroid itself. The 
edges of the wound in the sclera should be dosed with plain G-0 catgut, the 
muscle re-attached and the conjunctiva closed. Eight to ten days later 
the same procedure may be carried out upon the sclera under the belly of 
the opposite rectus muscle. The third stage under a third of the recti 
muscles, and the fourth stage carried out at the same interval upon the 
sclera under the rectus muscle antagonistic to that lifted for the third stage. 

If the operation is at all feasible and practical the results should be due 
to the resection of a belt of sclera alxmt the entire circumference of the 
ejeball. To achieve this it is manifestly necessary that the strip of sclera 
removed l>e nccumteh gauged in each instance. Further, that the tapering 
ends of each strip overlap each other so that the total width of the belt 
remo\ ed will be the same throughout. Further, the choroid must not be 
damaged. Lindner, in discussing the operation, stated that the surgery 
of mjopia, if at all possible, must be based upon some procedure which 
achie\es shortening of the sclera similar to this. It certainly seems to be 
applicable in cases of high myopia accompanied by retinal separation. 

Borle\ 1 has recently discussed this surgery in detail. His procedure was 
outlined not so much for the treatment of high myopia as such, but for the 
correction of retinal separation when nfftanpanietl by or caused by high 
rmopia (See Section under Retinal Separation.) The illustrations of 
Figure 500 Chapter XXY. .1. Ii. and C, are the demonstrations of his 
technique. Attention is called especially, in this procedure of his. to the 
insertion of the scleral mattress sutures prior to the scleral resection. The 
insertion of these mattress sutures after the nation would Ik* rather 
difficult. Hence, it is quite logical that they be introduced immediately 
after the section for removal is outlined, but before it is removed. 


THE CORNEA 

NON-PERFORATING FOREIGN BODIES OF THE CORNEA 

The removal of there ordinarily is not an operatinft room procedure. The 
major portion of tliem can he removed quite properly in the ophthnlmolo- 
i Arch. Ophth.. voU23. No. 6, Jane, 1!M0, 
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cist’s office. Occasionally cases present themselves which should he hos- 
pitalized, as the foreign Indies arc of a size or shape, or so implanted that 
their removal may result in the collapse of the anterior chamber. 

Foreign Indies on the cornea consisting of coal, cinders, street dirt and 
grit, sand, portion* of «n insect anti superficially implanted hits of glass 
need, ordinarily, only the instillation of n few drops of pontoeain and their 
removal with a moist eneil cotton wound applicator. Occasionally the 
foreign Indies may he so small, of such a ncutnil color, or of sw h a minute 
particle of gins*. that removal is licst done with the patient seated at the 
slit lamp. After anesthetization, a light blepharostat should l>e intnMlueed, 
and the foreign laxly removed with the applicator under direct slip lamp 
observation. fMitne of these may lx* more deeply buried so that a loop, a 
spud, or even the tip of a cataract knife is necessary to dislodge them. The 
|K»sto[K-rati\e treatment is that of preventing infection or of combating it 
if It has already Income e*tnblislud. I’nder onlinary circumstances an 
nqmsms solution of one of the mercury dyes is usually sufficient. Foreign 
Indies of stone, as with monument workers, or from grinding wheels, have 
liecn resjxinsible for an uuusiully large numWr of late ulcerated cases, far 
more than is reasonable. In general, the treatment of a foreign body ulcer- 
ative keratitis is that of chemical cauterization and subsequent neutraliza- 
tion, ntropinization, and the use of foreign pmteids. Foreign bodies w liieh 
liecnmc implanted while hot or which hv their pre-cnee damage the cornea 
through tissue destruction, must lie removed and the site of the foreign Indy 
curetted. A very fine corneal caret may I»e n-cs!. hut even hotter i> the 
curettage |*>s*il»lc from twirling a fine dental burr between the thumb and 
index finger. C no* has a chock for this purpose, hut it is not essential. 
The surgeon should he careful not to perforate the cornea. Metallic 
foreign Indies which have lieeit buried in the cornea for more than a day 
oftentimes base a fine deposit of rust at their .site. This also should lx* 
removed. Minute particles of glass may Iiecomc buried in the cornea and 
the comm epithelialize over them so flint they will not lie mealed by 
fluorescein. They will show up readily under the slip lamp. 

Indolent ulcers of the cornea, especially those connected with an a nes- 
thctic eoniea, nnd the ulcers from keratitis e lagnphthalmo, need con- 
junctival protection, nnd it is wise to carry this pn>ce<lurc out ns soon as 
possible. Tlie surgery of conjunctival flaps has been discussed, as applic- 
able to tliis. These same ulcers will oftentimes respond nicely to a |x*r- 
inanent tarsorrhaphy as discussed under surgery of the lids. A Min Lint 
may be first done, but if the ulcer remains unhealed after the recession of 
the flap, a tarsorrhaphy should correct the cav* satisfactorily. Marginal 
serpiginous ulcers (that is, Moorcn's ulcer) are rather common surgical 
procedures. The serpiginous ulcer is undoubtedly from a pneumococcus 
infection. The etiology, however, of Moorcn’s marginal rodent corneal 
ulcer is not ns clear. Browning* mentioned the various causes which have 
liven suggested: us (n) neurotrophic; (6) from a specific bacillus; (e) non- 
specific bacteria! infections acting on a cornea vulnerable from metastatic 
disorders; and (rf) tulxTculosis. 'Hie anterior chamber with serpiginous 
ulcer, when accompanied by hypopyon, should lie drained. There is no 
doubt that the Graefe-Saemisch incision stops tlie pain and frequently 

* Herein, Disease of tlie Eye. TV. B. Founder* Company, p. 507 , 1930. 
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starts the patient on the road toward recovery in many cases. In doing 
this, a narrow cataract knife is introduced at the limbus, cutting edge 
forward passed across the anterior chamber to a counterpuncture at 
the limbus; there the edge of the knife should lie under the major por- 
tion of the ulcer. As soon as the counterpuncture has been done and 
the point of the knife emerges, the heel of the knife should be elevated 
fairly quickly, so that the edge cuts forward and upward as the knife is 
carried forward and upward directly through the cornea and through the 
middle of the ulcer in a clean horizontal cut. Irrigation of the anterior 
chamber ma\ be done immediately of the debris. hypop\on, hjemonhsge, 
'and fibrin, if drainage seems inadequate. Spontaneous perforation may 
occasionally occur in these cases, resulting often in a satisfactory outcome. 
I nfortunately. however, in some of these instances iris prolapse will ain't 
occur. Spontaneous extrusions of the lens also occur during this process 
of spontaneous perforation. In such instances the eyeball is unfortunately 
lost. Occasionally chemical or even actual thermic cauterization, and the 
use of foreign proteids, may improve these cases to such a marked degree 
that a conjunctival flap is indicated. Unipolar electro-desiccation is re- 
peatedly valuable, this applied to the edges of the ulcer. There is no use. 
however, of transferring a flap across the surface of an ulcer in the presence 
of a pneumococcic infection. This must be first cleared up. Optochin 
should alwa ys be used. The medical treatment of a serpiginous ulcer must 
include atropinization, supportative treatment, and the u-=e of foreign pro- 
teids. Subconjunctival injections of Pregl’s iodine solution and of a 1 to 
5000 aqueous solution of cyanid of mercury have often been of assistance. 
E. Fuchs repeatedly recommended the use of cod-liver oil internally, how- 
ever. Mooren's ulcer is fortunately rather rare. Medical treatment seems 
to be of little avail. The author has found repeated corneal paracente- 
sis through a normal portion of the cornea, combined with cauterization, 
to be of assistance. Repeated irrigations of the lacrimal sac. even in the 
absence of any manifest suppuration, should always be done. ©eliminating 
keratom\ has been tried with little success. Roentgen-ray therapy has 
been of assistance in some cases. Radium therapy has given some very 
satisfactory results as reported by Warden Smith. 1 

Dendritic ulcers from herpes of the cornea may become so extensive that 
they also assume surgical proportions. Roentgen-ray therapy is frequently 
valuable. Cauterization must be carried out if a hypopyon develops 
Repeated paracentesis has been of assistance. Trichloracetic acid chemical 
cauterization is often of great value. 

Early keratocele is by no means a hopeless condition, differing in this 
wav quite decidedly from a late or older keratocele and keratectasia. Early 
extensive keratocele usually follows a burn of some type in the central 
region of the cornea, or is a bulging and herniation of Descemet's membrane 
after sloughing of the other portions of the cornea has occurred, as a result 
of extensive ulceration. Many of these ca^es are accompanied by a marked 
increase in the intra-ocular tension. Some of these cases respond very 
nicely to a single corneal paracentesis followed immediately by inter- 
marginal lid adhesions arranged as a permanent tarsorrhaphy.^ Others 
more extensive in elevation as well as in cross surface of the cornea mvoh ed, 

j Adranee* in Radium, London. J. and A. Churrhffl. t93o 
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have Iktii treat in l by the author quite satisfactorily with a tliick button of 
fascia lata licit! into the corneal defect by n bridged conjunctival flap in 
cnnjiinction with temporary intcrmarginal adhesions, and a pressure ban- 
dace applied and not disturbed for eight days. At the end of this time the 
conjunct iud sutures may Ik* removed, the sui>erfluous fascia lata removed, 
and the temporary intcnnarginnl sutures replaced by |K*nn:incitt inter- 
marginal adhesions. The hemintion of Dcseemct’s membrane disappears 
and there is a very definite filling in of the conical tissue defect by cicatrix 
and mmoal stroma. Naturally a dense mitral leukoma remains, but the 
eyes become quiet, Tlitr eases may need a peripheral optical iridet tomv 
later, but even in these the permanent rv-uU*v an* good. Knunmis 1 reported 
one instance wherein he uses! a button of fascia lata over the corneal defect, 
and held this in plan* by two strips of fascia !atn *.) nun. by 22 mm*, fixed 
m the horimntu! axis to the recti. lli> patient rendered with a ii-llllil, 
leukoma in the center of the cornea without bulging, and with 20 70 vision. 
M minis membrane grafts can Ik* used in the same manner, but they will 
not Ik* successful in suppuration. that is. if active corneal ulceration is still 
present. The fascia lata tampon seems to function even in the presence of 
such conditions. 

Wright 1 treat i*d n can* of conical uhvr with dc'CcinctcKcle and fistula by 
using a gnft from the cornea of a blind glaucomatous cv e. ’Hie reparative 
procedure was wholly successful. 

Ill ulcer processes with a liegitming dc-eeiiictocvte. a pressure bandage is 
one of the most mijmrtant factors. As A. Fuchs 1 states, relativ c to tlie-c- 

If the attending surgeon luis neglected !iy the application of a jire»«ure bandage 
and the prescribing of rest in !>cd to press Kick the membrane and promote normal 
fear fonnation, the advancing drxccmctocrle will Ixrome fixed bv a whitish ring of 
«car tissue* in w hich it will appear a« a ‘lightly protruding l>l ich vesicle Then a 
pressure Kmdage will no longer aid, because the membrane i- already firmlv ad- 
herent to the walls of the perforation. Only cauterization will help which nm-t 
include aliout half of the thickne«« of the cornea and descemetoeele There will lie 
no anterior ehamlier afterwanl, hut the ms does not generally wedge itself in. as the 
canal is small and it- margins are very -mootli, liemg lined by DesccmetV mem- 
liranc. One should dust l««roilth tnbroiiiphenate on the cauterized area in order to 
bring atmuL as rapid a closure as possible and restoration of the anterior ehamlier A 
tight-fitting Kltiu.ige is applied, ami the patient i« onirrevl to he quietly in lied for a 
few days. After n few days fear fonnation begins, which is now no longer hindered 
by the protruding descemetoeele, and a normal closure of the canal is brought alxmt 

A. Fuchs 1 is very much in favor of trephining the cornea for serpiginous 
ulcer of the cornea. His explanation is as follows: 

In many cafes of ulcus serpens there i- an infiltration of the anterior surface of 
Descerncvfi membrane by leukocytes. Such an infiltration may develop into a 
“posterior abscess ” Naturally Dewmct's membrane in this region is separated 
by the pu« from tlie stroma of the cornea. If the trephine now penetrates the 
cornea, the sharp edge prewd hack the more resistant De-comets membrane with- 
out penetrating it and thus produces detachment of the membrane. It is then 
advisable not to advance the trephine farther lmt to take a sharp needle (for 
example, a di-cission needle or a (Jraefe knife) and perforate De-comet's membrane 
obliquely through the trephine opening. This can Ik* accomplished Iwcause the 
membrane is ca*icr to penetrate obliquely; then, too, this obviates the danger of 
injuring the lens. Of ectir-e, the aqueous does not gu«h out ns fa-t a« it would if a 

' Am Jour. Ophth . October, 19 1 1 
» Brit. Jour. Ophth . 19. 311. June. 19 J5 
1 Arch Ophth., vol. 16. September. I93R 
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1 mm. perforation with the trephine had been made. Xor is the hypopv on immedi- 
ately washed out; but after twenty-four hours, when the bandaged are again 
changed, one will usually find the chamber abolished and the hypopyon removed 
The lips of Descemet’s membrane evidently roll forward into the trephine opening 
of the cornea and prevent a closure of the opening although it is verv small A 
knowledge of these conditions is important for the treatment of ulcus’ serpens by 
the Sonderman trephining and will prevent bad results. 

Happenings similar to these may occur in connection with the Elliot trephining, 
namely, when the trephining is done too near the cornea or when Descemet’s mem- 
brane extends rather peripherally than usual. Under these circumstances the 
operator has the impression that the trephine has penetrated the cornea, but he 
seeks in vain for the appearance of any protruding vesicle of iris. The scleral fl 3 p 
is removed, and he sees a dark background through the trephine opening, but it £ 
impossible to advance the trephine so far that the ins protrudes. This impossibility, 
to be sure, concerns only the cautious operator, for the careless operator will bear 
down hard and thus force the trephine to penetrate the protruding Desccmet's 
membrane, and at the same time it will go through the iris and injure the lens. 

Traumatisms of the cornea when caused by thermic or chemical agents 
may result in extensive damage. The late results from these and the cor- 
rection of these conditions have been considered under the discussion of 
symblepharon and cul-de-sac reformations. Practically, alkali hums are 
much more severe than are those from an acid. Sloughing is more extensive 
and healing occurs very slowly. A bum from commercial lime is far worse 
in its results than that of sulphuric acid or even nitric acid. Recent lime 
injuries should be quieted by cocam in oil or by holocain, and the lime 
neutralized with thorough lavage by 2 per cent aqueous solution of am- 
monium chloride or a 5 to G per cent solution of neutral ammonium tartrate. 
Lid elevators may be necessary to achieve adequate flushing of the con- 
junctival cul-de-sacs. Early conjunctival plastics are permitted in many 
of these instances, especially in those cases wherein a large portion of the 
superficial cornea has been destroyed. Extensive destruction of the com- 
plete surface of the cornea is almost fatal to the integrity of the eyeball and 
to vision. 

Traumatisms of the cornea which demand surgical procedures are seldom 
simple procedures. The lens is often damaged, an iris prolapse is certain 
to be a complication, and the resulting corneal cicatrices and anterior 
leukomata are distressing results. Metallic foreign bodies may become 
buried in the cornea so that the cornea has been perforated. Copper scales, 
copper wire, coal, glass and hot solder have all been seen implanted in this 
manner. Such foreign bodies, when magnetic, are readily remov ed thereby • 
Forceps extraction is necessary otherwise. In most instances, a corneal 
injury accompanied by an iris prolapse must usually be corrected by an 
iridectomy and a subsequent conjunctival flap. If the injury is limbal in 
extent, the iridectomy may be done directly through the limbal perforation. 

If it is more nearly central, however, a fresh keratome incision should be 
done at the limbus, near to the perforation, and the iris withdrawn from 
the perforation through that incision. In some of these cases, especially 
when the injurv is freshly sustained, it is possible to release the iris from 
the perforation, and smooth it flat with an iris spatula. A peripheral 
iridotomv should, however, be done immediately to permit the early 
formation of a laver of aqueous between the surface of the iri3 and Dcsce- 
met’s membrane* to prevent the development of leukoma adherens, in 
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general, these cases of perforation of the cornea with an iris prolapse are 
best handled by nn iridectomy of the prolapssd portion of the iris. 

The repair of simple non-complicated perforating injuries of the cornea 
is usually a simple matter. Many authors have recommended a direct 
suturing of the cornea with fine silk. This hardly seems necessary. If 
there has been no iris prolapse or there is no iris incarceration, further 
danger of this disappears as soon as the anterior chamber has reformed. 
A conjunctival flap, as has been outlined, is usually sufficient to seal the 
anterior chamber and to permit its refilling. Kovle’s keratoplasty, a modi- 
fication of the de Wecker and the Kuhnt, is ideal for these cases. Two 
tongue flaps are dissected free from the bulbar eonjunetba, one on each 
side of the corneal defect which is to be closed, as in .1 of Figure 401. A 
third incision is made beneath these two flaps parallel to them and at some 



Tig 401. — Koyle’s keratoplasty. 


distance from them to permit their approximation. The two pedicle flaps 
are brought up and sutured together. They should be arranged, however, 
of unequal length so that their suture line is offset from the site of the 
corneal defect. The advantage of these two flaps lies in the tension which 
they exert upon the underlying cornea furnishing thereby approximation 
for healing. The flaps are especially satisfactory following extensive per- 
forating wounds of the cornea close to the limbus, and in resections of the 
cornea for various indications. Took* is correct in stating that an iris pro- 
lapse is Nature’s attempt to avoid infection. Wiirdemann 1 states that this 
structure becomes pinched and sooner or later causes iridocyclitis ami 
sympathetic ophthalmitis. Corneal lacerations are usually sharply out- 

1 Ophth Record, August. 100S. 

* Injuries of the Eye. 2d ed . C. V. Mo-liy Com piny. 1012. 
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lined, and if treated surgically at this time, a minimal amount of scarring 
results. Twenty-four to forty-eight hours after the accident, however, the 
lips of the wound become swollen, the edges are rounded, striped keratitis 
appears, and the lips usually gape. In examining cases for a possible per- 
forating injury of the cornea, it is not sufficient to permit finger tension to 
decide the presence of a perforation. Minute punctures from needles, etc., 
can only he observed with the slit lamp. These types of injuries oftentimes 
go on to the formation of a traumatic cataract and an adherent leukoma is 
just as common with a small wound as it is with a larger one. The de- 
termination of the presence of a foreigu body, in all corneal wounds, is a 
most important part of the examination. 

Foreign bodies in the anterior chamber may be simple problems surgic- 
ally ; they can also in some instances be quite difficult. The pupil should l>e 
contracted immediately after they have been discovered, to prevent them 
from passing through the pupillary aperture into the posterior chamber of 
the eye. The author had n case with a piece of coal in the vitreous chamber, 
with aphakia, wherein by postural changes the coal was jolted into the 
anterior chamber, the pupil closed with eserin, and the subsequent extrac- 
tion of the foreign body was most uneventful. 

A keratorae incision should be made at the limbus through the cornea 
proper as close to the foreign body as it is possible to get without touching 
the body itself. Iris forceps, a small hook, an iris spatula or a small lens 
loop may all be used, as occasion demands, to remove the foreign body from 
the anterior chamber. Minute foreign bodies which become lodged in the 
angle may need an extension of the incision into the angle with sharp 
scissors before these cau be removed. Naturally, one must be careful not 
to traumatize the lens and, further, not to permit small metallic foreign 
bodies to become entangled in the meshes of the iris stroma. In such in- 
stances it may be necessary to do an iridectomy to remove the entangled 
foreign body . Xon-magnetic metallic foreign bodies may be difficult to 
remove because of tliis complication. Magnetic foreign bodies may be 
released from the iris stroma by applying the magnet to the cornea above 
the foreign body, lifting it and coaxing it along the posterior surface of the 
cornea to the position where a keratome incision is to be made. All cases 
of foreign bodies in the anterior chamber should he considered infected and 
are to be treated universally with atropinization and with foreign proteid 
therapy. A leukoma adherens is not always of surgical importance. If 
irritation continues, however, of if iris stroma of any great degree is incar- 
cerated, the case then should be corrected surgically (see Iris Surgery). The 
Wheeler knife needle, with careful illumination and with magnification by n 
loupe, is necessary . In some instances the finer and more delicate Ziegler 
knife needle is sufficient. The knife needle is passed through the cornea 
at the limbus, at a point near the adherent leukoma, so that thb point of 
entrance will be the fulcrum from which the needle cuts. The tip of the 
knife needle is then manipulated so that the adhesion may he freed from 
the posterior surface of the cornea, as close to the cornea as is possible, with- 
out incising the cornea; otherwise adherent tags of iris will remain on the 
cornea. In some instances the blunt back of the knife can be used to tear 
fibrous adhesions from the cornea. Large, broad, iritic adhesions will need 
the Wheeler knife needle for satisfactory sectioning. Iris stroma, if incar- 
cerated anteriorly in the parenchyma of the cornea below the le\ei 
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Bowman’s membrane, cannot be remo\ ed. If, however, it lies or rests 
above the level of Bowman’s membrane, then one should break through 
the corneal epithelium with a curet and scrape this prolapsed and incar- 
cerated iris tissue away from the surface of the cornea. Light cauterization 
with a straight Ziegler cautery tip is quite satisfactory, though it must be 
used rather carefully. 

Occasionally, a leukoma adherens is so dense that a Graefe cataract knife 
is necessary. This is especially true with adherent leukomata nearer to the 
limbus than to the center of the cornea. In these cases a thin cataract 
knife is passed, with puncture and counterpuncture, from limbus to limbus, 
and with its cutting edge toward the adherent iris. The cutting edge of the 
knife can be carried toward and across the adherent iris with careful to-and- 
fro sawing movements, severing the anterior synechias. If it is necessan 
to carry the knife out to a complete corneal scleral incision, as would be 
done for a Lagrange type of sclerectomy, then naturally it must be so com- 
pleted. If all adhesions, however, have been cut before this stage is reached, 
the knife may be withdrawn as soon as is proper. The operator should be 
careful not to lose the anterior chamber if it is at all possible to save it, and 
to be particularly careful not to damage the lens. Even with the best of 
care, this complication occurs at times. 

CORNEAL PARACENTESIS (Paracentesis of the Anterior Chamber) 

Paracentesis of the cornea is a sound and valuable surgical procedure. 
Its indications are rather extensive and include, in part, the following 
surgical and medical conditions: (1) In the treatment of acute iritic or 
secondary glaucoma, to reduce the tension temporarily and to permit better 
absorption of the medications used to dilate the pupil and to release the 
synechia?. (2) For the temporary relief of hypertension in acute hemor- 
rhage glaucoma. (3) Occasionally, to relieve the tension, temporarily, in 
acute congestive glaucoma wherein more extensive surgery cannot be done 
at that time, and wherein the response from miotics (as well as from the 
other forms of therapy for the glaucoma) is not satisfactory. (4) For drain- 
age of the anterior chamber in corneal ulcerations and for grave forms of 
acute plastic iritis when accompanied by acute secondary glaucoma. The 
presence of a hypopjon is not always, of itself, an indication for either 
paracentesis or for a Graefe-Saemisch incision., (a) In the treatment of 
chronic uveitis as recommended by Brown. In this, as soon as a satis- 
factory typhoid antibody titer has appeared in the blood serum, repeated 
paracenteses of the anterior chamber through the cornea are a valuable 
therapeutic adjunct. (6) Paracentesis has been recommended in high 
degrees of keratoconus, especially with grave thinning of the cornea at the 
apex of the cone. (7) For drainage of a severe and complete hyphemia in 
non-perforating impact injuries to the globe. These are not only indicated 
therapeutically but also are occasionally necessary to permit a satisfactory 
examination and to determine the extent of the damage which has resulted 
from the injury. (8) To permit relief of tension from sudden and extensive 
swelling of the lens after traumatisms to the eye. (9) Repeated paracentesis 
is of value in cases of marked vitreous opacities. (10) Keratitis bullosa 
seems to be improved, not uncommonly, as a result of its use. (11) Occa- 
sionally with intensely acute iritis and iridocyclitis even without secondary 
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hypertension, paracentesis results in a marked decrease in the pain and 
seems to permit a better absorption of the medication. Also, perhaps 
permits greater response to the other adjunct treatments being used. 

Paracentesis in helping to clear up vitreous opacities and uveal inflam- 
mation with normal tension is probably based on an effect produced by 
tissue metamorphosis, but just how this comes about is not clear.* Cer- 
tainly, the reason for the satisfactory results, which the author has had, in 
bullous keratitis with repeated paracenteses are even less clear. It seems 
difficult to believe that the transient lowering of the ocular tension was the 
sole reason for the improvement and the cure which resulted. On the other 
hand, heratectasia, as it is seen following iridocyclitis, corneal ulcers, and 
even interstitial keratitis, can be combated quite satisfactorily by repeated 
corneal paracentesis and with a pressure bandage. These instances do 
have an increase in the ocular tension and the beneficial results may be 
ascribed to the lowering of this hypertension and the subsequent support 
given to the tissues by the pressure bandage which must be used at the 
same time. 

The operation, because of its simplicity, can be repeated frequently for 
its effects are but temporary. In some instances the reformation of the 
secondary aqueous (which has a different colloid and salt content) is the 
therapeutic effect desired. There is no doubt that a paracentesis has 
repeatedly been the means of saving an eyeball endangered by severe 
corneal ulceration. The operation can be done under local anesthesia, 
though in the presence of very painful eyes and with very nervous indi- 
\ iduals it may be necessary to use gas and oxygen, or even venethene. If 
proper asepsis is carried out, the procedure need not be done in the operat- 
ing room, but may be performed in the patient’s bed in her room or in the 
ward. Usually the point of entrance should be just within the limbus, but 
the site of incision depends upon several other circumstances. Drainage 
for a hyphemia should be at 6 o’clock on the limbus. In other instances the 
upper half of the corneal circumference is more easily utilized. A blepharo- 
stat may be necessary with some cases, but it should not be used if there is 
any possibility of the patient squeezing or if the tension of the eye is unduly 
high. In such instances an assistant must hold the lids apart with lid 
hooks or with some type of lid retractor. A small angular keratome is 
satisfactory , though if blood or pus is to be evacuated or lens masses to be 
washed out, a von Graefe knife had better be chosen. The eyeball is 
grasped with a fixation forceps, at a point opposite to the position for the 
paracentesis. The point of the keratome is applied to the cornea with the 
blade perpendicular to the cornea. As soon as the anterior chamber has 
been entered, the handle should be depressed so that the plane of the blade 
is now parallel to the plane of the iris. The point is advanced for 1 mm. or 
more, depending upon the size of the incision which is desired. The kera- 
tome is withdrawn slowly with the point directed slightly upward by further 
depressing the handle, at the same time moving it to the side so the aqueous 
will not gush out suddenly. Figure 402, A, shows the direction of the blade 
for entrance into the anterior chamber and the subsequent position for 
making the incision; B is a front view of the incision completed; and 6 
illustrates the manner in which the keratome should be withdrawn to 

> Hardy, The R6\e of Paraceatesw m Ophthalmology, Am. Jour. Ophth , Ser. 3, vol 19 . 
December, 1936. 
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prevent too sudden emptying of t!ic anterior chamber and possible damage 
thereby to the tens. After the keratome has been withdrawn, if the drain- 
age is not immediately satisfactory, one lip of the wound may be depressed 
with an iris spatula, causing the incision to gape and permitting further 
drainage. In general, no complications should be connected with the 
ojHTation. When a cataract knife is used, the corneal puncture and counter- 
puncture are Ixith made with the edge directed toward the limbus, the 
incision, as in 1 ). of Figure 402. When the knife is withdraw n, the incision 
may lx.* extended ns is necessary. Following the operation, the cul-de-sac 
should lx? cleansed and a dressing applied for eight to twelve hours there- 
after, It can lx? removed temjx>rarily for any medication or for sterile hot 
compresses if these are indicated. Twenty-four hours after a paracentesis, 
the original incision may lx* again rvoj>encd, with an iris spatula, and the 
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anterior chandler again completely drained. A different site should be 
selected for any necessary subsequent paracenteses. The circumference at 
the limbus is adequate for ns many ns indicated. 

Another procedure of minor surgical technique but of major importance 
is that of cauterization of the cornea, either with a thermophore, with a 
pasteurizer, nr with the actual cautery*. Each has separate indications. 
The thermophore and pasteurization of the cornea are especially \nl liable 
in indolent ulcers, infected though stationary, in abrasions, and in recent 
slow healing wounds. They are of great assistance in clearing up the lesser 
degrees of pannus, and pasteurization especially is of definite value in assist- 
ing in the absorption of recent superficial scarring. The thermophore and 
pasteurization are both indicated in the milder kerato-conjuncthal ecze- 
matous forms of ulcer. 
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The thermophore is a patented instrument permitting application of 
praded heat directly to the cornea, having many different shaped points for 
topical application of the graded heat A pasteurizer is some form of olive- 
or egg-shaped solid copper head which can be heated to a cherry heat in 
an alcohol lamp, and then to be held either apex or base, as close to the area 
of the involvement as it is possible to hold it without touching the tissue. 

Cauterization js indicated in conditions similar though more severe in 
degree; as in extensive ulcerations of the cornea, when indolent and espe- 
cially ^hen infected; after pterygium operations when there seems to be an 
early recurrence or when tags of pterygium tissue have remained adherent 
to the cornea; and in old fistulre. This same applies to cystic scars, to 
heratocele, and perhaps to the very small ectasia rather rarely seen. Injuries 
of the cornea and lacerations of the cornea with an iris prolapse or an iris 
incarceration with the lips of the wound, can be cleaned up nicely with 
careful cauterization. An anterior chamber must be present and the 
cautery should be lightly though adequately applied. Following the use of 
cautery it is permissible to introduce an iris spatula into the anterior 
chamber and free the iris to prevent subsequent adhesions. Keratocomis 
has been treated by cauterization as well. 

For corneal cauterization one should use the fine straight point of the 
classical Ziegler cautery outfit with sufficient heat in the tip so that tissues 
will not adhere to the cautery point, but more than this is unnecessary and 
dangerous. A light cherry-red glow is perhaps the proper designation for 
the correct amount of heat. 

The same thing applies to the surgical treatment of tumors of the cornea, 
as dermoids and epitheliomata. Superficial cauterization of these will often- 
times result in a complete cure. 

CORNEAL TATTOOING 

Cornea! tattooing is a surgical procedure indicated in conspicuous comeal 
leukomata It is especially valuable in complete irido-dialysis, in aniridia, 
and in albinism, to form an opaque limbal diaphragm. It should not be 
used in the presence of adherent leukomata nor with degenerated eyehalK 
because an irido-cy clitis or even a possible sympathetic inflammation in 
the other ej e may be activated. A. A. Knapp feels that an optical iridec- 
tomy when combined with comeal tattooing 1 in a central comeal opacity 
which occludes the entire pupillary area, is as productive of a good visual 
acuity as a comeal graft. Also, the procedure is far less hazardous than a 
corneal transplant. He states: 

A number of these operations has been done and has been found very successfuL 
Routmelv, the tattooing i- done first, uring platinum or gold, reducing with hydra- 
one hydrate for the central black pupil. In a few cases, the opacities have beep so 
extensive as to encroach on the iris area of the cornea; for these patients I have 
tattooed two colors at the same time, the black and brown, with a good take. After 
the eve has been quiet for about three weeks, an optical iridectomy is performed. 
Three patients who had central comeal opacities, and who had had optical mdee- 
tomies performed prior to being seen, had their leukomas tattooed, and all three o! 
them showed improved vision, both subjectively and objectively. 

There are three satisfactory procedures for this: India ink. gold chloride, 
and platinum chloride. 
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Tattooing With India Ink. — A good quality of India ink should be used. 
The type which is purchased in a cake is especially satisfactory. A certain 
amount indicated should be scraped from the cake, placed in a paper 
envelope and sterilized in an autoclave. This envelope is brought to the 
operating table unopened; there it is to be mixed in a 1 to 1000 aqueous solu- 
tion of bichloride of mercury until a thick black paste has been formed. 
C'ocain instillation anesthesia is sufficient. There are several ways of apply- 
ing the India ink. The many-toothed tattooing needle is not especial!} 
satisfactory. The corneal epithelium is extensively lacerated b} this, blit 
sufficient of the epithelium remains to prevent a satisfactory tattooing. 
Oftentimes when the needle is used the process must be repeated several 
times. The area to be tattooed should be superficially outlined with a 
scalpel and then the corneal epithelium and the superficial corneal lamella* 
stripped away within this incision. The India ink is placed on the denuded 
area and massaged into the layers of the cornea with an iris spatula. Fre- 
quent irrigations with boric acid will make it possible to determine when 
the entire area has been properly covered. Czermak uses a trephine and 
a keratome to strip off the epithelium and then tattoos with a needle. Dim- 
mer dissected up the superficial layers of the cornea with a keratome but 
allowed it to remain hinged at one end for subsequent healing at its original 
position. This is not always satisfactory in these dense white leukomata 
which are the best indication for tattooing. After the operation, the iris 
should be quieted with atropine and a dressing worn until epithelialization 
has recurred. It may be necessary to repeat the operation after several 
weeks. Further, the tattooed area may fade and become gray after several 
years. 

Tattooing With Gold Chloride. —Knapp (Basel) 1 first presented a method 
of chemical tattooing of the cornea by the precipitation of gold chloride 
into the corneal stroma. Ellett 1 and Gifford and Steinberg 3 also discussed 
the same subject. Pischel 4 covered the whole subject of chemical tattooing 
in detail. He reported best results as being obtained from the use of a 
2 per cent gold chloride solution, neutralized with sodium bicarbonate until 
it is just faintly acid to litmus paper. Pischel said, “A too strongly acid 
solution undue irritation and vascularization which is undesirable. The 
gold chloride does not need to be sterilized, as it is an antiseptic itself. A ery 
dense and vascular leukomas may need a 3 per cent or possibly a 5 per cent 
solution.” The exact technique as outlined by Pischel in his original 
article is as follows: 

(1) The cornea is anesthetized with cocam or phenacame, without epinephrine 
(2) The area to be stained is outlined carefully w ith a large trephine or fine knife 
The epithelium is thoroughly and evenly scraped off. (3) Haemorrhage is stopped 
without the use of epinephrine. (4) A cotton carrier, large enough to coyer the part 
to be stained, is dipped m the faintly acid gold chloride 2 per cent solution, pressed 
out so as not be dripping wet, and held against the denuded area. A fresh appli- 
cator is used every minute. After three minutes there will be a brown and after 
five minutes an almost black stain. (5) The reducing agent, epinephrine, or the 
more -vigorous fresh 2 per cent tannic acid, is then dropped on the surface of the 
cornea for from one to two minutes; the eye is flushed with physiologic solution of 
sodium chloride, and is then bandaged. 

* Klin Monatsbl f. Augenh., 77, 2S9, 1926. 

* Am Jour. Ophth , 9, 771, 1926 1 Am Jour Ophth , 10, 240, April, 1927 

' Arch . Ophth , 3, 176, February, 1930. 
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Adrenalin will reduce gold chloride as soon as it is applied, and before it 
can penetrate into the corneal stroma; therefore, adrenalin must not be 
used during the corneal surgery. Further, additional gold chloride cannot 
be used after the adrenalin has been applied. Pischel also called attention 
to the fact that tattooing has been tried twice in albinos and in both in- 
stances severe reactions developed with a slough of the superficial layers of 
the cornea. 

Tattooing With Platinum Chloride. -The technique is similar to that of 
the gold chloride, but it is simpler in that no neutralization of the platinum 
solution is necessary. The hydrazine hydrate solution used should l>e a 
freshly made 2 per cent aqueous solution, not more than a week to ten days 
old Pboliel's outline for thb treatment is as follows: 

(1) The field is prepared (anesthetizing and scraping of the epithelium) as f»r 
gold chlonde (2) It is washed with sterile distilled water instead of salt solution. 
(3) Two per cent platinum chlonde is then applied on an applicator as for the gold 
chlonde, for two minute- (4) It is reduced with hydrazine hydrate for twenty-five 
seconds, then washed promptly with sterile water. The color should appear 
promptly by this tune The hydrazine hydrate is best applied from a dropper, a 
small drop being allowed to run onto the treated area and rest there until washed 
off. This presents any unnecessary irritation of the remainder of the cornea. (5) 
Two minutes later the eye is washed well with physiological solution of sodium 
chlonde (0) The eye is then bandaged. 

In genera!, gold and platinum result in a corneal stain which is more 
permanent than is that obtained from India ink. hut the color of the stain 
is brown rather than black. 


CORNEAL SCARS 

The surgen of corneal scars is at the present time not especially sati- 
factory. The matter of corneal transplants will be discussed very shortly 
by a section written for publication here by Castro viejo. The surgical 
resection of dense superficial corneal scars has been successful, in parr. 
C omeal vascularization, if present at the same time, will nullify the result. 
Penetrating scars also do not lend themselves to the excision of the super- 
ficial layers of the cornea. One case of bare motion perception was im- 
proved to the counting of fingers, and the operation b to be recommended 
only for defects as serious as this. If an optica] iridectomy can be utilized, 
as an addition, this should be done. Cocain anesthesia b sufficient. A very 
shallow inebion is to be made at the limbus, at 4 or 5 o’clock. With a fine iris 
spatula, the superficial layers of the cornea are lifted, at the limbus, at a 
level below Bowman's membrane. The point of a cataract knife or a kern- 
tome also can be used. As soon as the edge of thb b freed so it can be 
grasped with fixation forceps, the corneal lamella loosened b stripped off 
and up toward the pupillar area. If the amount which b to be raised b al-o 
outlined by superficial corneal inebions connected with the limbal inebion 
and carried across the region of the pupillary aperture, then the elevation 
and stripping of these lamella; will be facilitated. Atropinization completes 
the operation, and a dressing is applied after the conjunctiva! cul-de-sac 
has been well filled with sterile white petrolatum. Good result*: have been 
reported in some instances with the removal of one-half of the corneal 
thickness. Apparently the corneal epithelium spreads over the region 
denuded and in thb way prevents the redevelopment of a sear there. That 
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part of the cornea which is thinned out does not regenerate, however. The 
postoperative dressing should not be removed for forty-eight hours and 
preferahlv not for^ seventy-two hours. At that time it may be removed, 
the eye cleansed with warm boric acid, atropine again instilled and a second 
dressing applied for forty-eight hours more. The writer uses foreign proteid 
therapy routinely the day of the operation, with two subsequent injections 
being given thereafter. It is quite possible that further improvement may 
be obtained through a later optical iridectomy. 

CORNEAL TRANSPLANTS OR KERATOPLASTY 

jh- RAMON CASTROVIEJO, M.D. 

FROM THE INSTITUTE OF OPHTHALMOLOGY, COLUMBIA PRESBYTER! A*. MEDICAL CENTER, 

Keratoplasty, or corneal transplantation, is the operative replacement of 
damaged corneal tissue by healthy corneal tissue. The operation is indi- 
cated in cases of corneal opacities or corneal irregularities, such as kerato- 
conus and keratectasias. According to Salzer, the term autotransplant 
should be applied when the donor of the tissue to be transplanted is the same 
individual, homotransplant when the tissue is obtained from individuals 
of the same species, and heterotransplant when it is obtained from indi- 
viduals of different species. 

With regard to the type of operation and the relation of the size of the 
transplant to the rest of the eve, the nomenclature of Ascher, which is as 
follows, seems to be the clearest: (a) Total keratoplasty, wherein the entire 
cornea is transplanted as a whole, with or without 2 or 3 mm. of surround- 
ing conjunctiva; (&) circumscribed or partial lamellar keratoplasty, wherein 
a circumscribed area of superficial lamellfe of opaque cornea is replaced by 
similar tissue from a transparent cornea; and (c) circumscribed or partial 
penetrating keratoplasty, wherein a variable area of full thickness of the 
opaque cornea is replaced bj a corresponding piece of transparent cornea. 

Historical Review. — An exhaustive review of the literature would lengthen 
this presentation excessively. The limitation of space will allow mention 
of only the most significant contributions, with special reference to those 
containing original work. Those interested in more detailed description of 
technique and bibliography are referred to the papers by Wood up to 1914; 
by Walker to 1917; by Ascher and by Kuhnt to 1922; and bj Foster to 
1923. This present review will bring the literature on the subject up to date. 

Mulbauer, in 1840, performed a few' experiments of reparatorv kera- 
toplasty, dissecting flaps that afterwards were left in the same place. In 
further experiments, following the idea of Walther, he performed a few 
operations using heterotransplants, namely, corneas of animals for place- 
ment in the eyes of human beings. The flaps were in the form of equilateral 
triangles, two-thirds thickness of the cornea, leaving Descemet's membrane 
intact (Fig. 403). 

Bigger, in 1837, also claims to luu e attained success in transplanting 
corneas from one animal to another of the same species. Encouraged by 
the report of Bigger, Kissam, in 1838, reported his results in transplanting 
the cornea of a six-months-old pig to a human, blinded bj a central corneal 
opacity. The operation was of the penetrating type, the leukoma being 
removed by means of a Beer’s knife. The transplant was fixed in place by 
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sutures. Vision improved immediately after the operation, but within 
fifteen days the transplant became completely opaque, and later absorbed. 
A similar experience was reported in 1S44 by Wutzer, using the cornea of a 
living sheep transplanted to a human eye. The transplant took', but 
became completely opaque shortly after the operation. 



Flo 403.— Mill hnufr’s method of ctmimscribed lamcllir Lrratopla-ty. (Caslroviejo) 


Tlie unsatisfactory results obtained up to this time in this type of oper- 
ation were apparently the cause of the nlmndonment of further work on 
this subject until 1S72. Jn this year Power performed a few experiments 
on reparatory keratotomy, in glaucomatous eyes. Penetrating flaps of 
cornea were made, and allowed to heal in the same place. Power reported 
that in the human cases union occurred by first intention and without 
irritation or suppuration, but when he tried to transplant in rabbits, cats 
and dogs the flaps became opaque. 



Von llippel. in 1S77. described his technique of partial penetrating kera- 
toplasty (Fig. -HU), UMng a trephine for the purpose of obtaining trans- 
plants which would be of the same shape os the defect. The transplant 
was not sutured, but was kept in place by picture of the eyelids only. 

In 1S77 Burr conceived another method of partial superficial Lerato- 
plastv (Fig. 40a, B), using corneas of rabbits for placement in human eye. 
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The flaps were taken from both cornea and conjunctiva. The corneal flap 
was triangular, 3 to S mm. long by 5 to G mm. broad, and was placed in the 
periphery of the cornea, and was kept in position by three sutures inserted 
in the three corners of the conjunctival flap. The epithelium opacified 
the second day to such an extent that the iris could not be seen through the 
transplant. A few days later the flaps vascularized, but some of them 
finally cleared. 

Sellerbeck, in 1877, using the Von Ilippel's trephine in operations on 
human subjects (homoplasty), and the penetrating type of operation, held 
the transplant in position with a flap dissected from the tower part of the 
bulbar conjunctiva, and sutured to the upper limbus. Sellerbeck recom- 
mended the use of corneas of asphyxiated fetuses and also advised puncture 
of the anterior chamber to avoid excessive pressure during the period of 
cicatrization. Jlis experiments were not successful. 



Fu«. 405. — A, LoMein'ii me (hod or circumscribed lamellar keratoplastj . It, Durr's method 
of circumscribed lamellar keratoplasty (Castrosiejo j 

Fuchs in 1888 reported a corneal transplant performed on a case of 
parenchymatous keratitis in which vision was considerably improved after 
operation. 

In 1888 Von Hippel presented his method of circumscribed lamellar 
keratoplasty (Fig. 404, It). This partial lamellar keratoplasty of Von 
Hippel consisted in replacing a disk of part of the thickness of the leuko- 
matous cornea of the host by a disk of the same diameter, but of full thick- 
ness, taken from the cornea of a dog. Von Hippel claimed that w ith his 
technique the problem of keratoplasty in relation to form and size of the 
transplant had been solved. He also stated that lamellar keratoplasty was 
easier to perform than the penetrating type, and was less liable to loss of 
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lie implanted a disk of cornea taken from the other eye of the patient 
(antoplastyh which was blind. The transplant was inserted as the crystal 
of a watch is inserted (Fig. 407), leaving an oval area of 7 by 5 mm., through 
which the pupil could be easily seen. The transplant was dissected with 
Graefe’s knife. There was vascularization at the end of a few weeks, 
which later cleared and the patient could count fingers at 4 or 5 meters. 
Five years later the transplant was still transparent. 

In 1910, Lohlein presented another operation which he tried successfully 
on rabbits, and afterwards on human beings, obtaining in one case a vision 
of 6/60. Using parallel knives, he made two parallel incisions in the cornea 
4 mm. apart (Fig. 405, A), extending from one limbus to the other. The 
corneas of patients with leukoma were dissected without penetrating into 
the anterior chamber, and at both ends of the transplant conjunctival flaps 
were made similar to those advocated by Durr. Afterwards a transplant 
corneal band of the same shape and size as the one removed from the leuko- 
matous eye, with two conjunctival flaps attached to it, was obtained from 
an enucleated eye of a living person or from a cadaver shortly after death. 
The transplant was placed in the eye of the host suturing the conjunctival 



Tig. 407.— Flange's method of circumscribed lamellar keratoplastj (Caatroviejo ) 

flaps. Healing took place v\ ith much reaction. Every transplant vascular- 
ized in the first few weeks, clearing afterwards Microscopic examination 
of successful transplants made in the eyes of rabbits one year after the 
operation, disclosed that Descemet’s membrane and the posterior corneal 
Limellas were of normal structure, blood-vessels having developed in the 
place corresponding to the base of cicatrization. The lamellar disposition 
of the transplant was different from that in the cornea of the host. In the 
transplant, the lamellce were wavy with increase in the number of nuclei 
and corneal corpuscles. 

Ivusnezowand Elschnig in 1913, Bruckner in 1914, and Beljaew in 1925, 
reported cases in which the operation w'as performed according to the 
technique of Lohlein, the transplants opacifying completely. 

Morax, iti 1912, presented a method of keratoplasty by transposition 
(Fig. 408); interchanging a transplant, obtained with a trephine on the 
periphery of the cornea of the eye, with a similar disk obtained in the 
opacified pupillary zone of the same eye. 

Filatov in 1913 reported the first case of total keratoplasty. He trans- 
planted the whole cornea together with a small margin of sclera and con- 
3,7 
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vitreous and displacement of other intra-ocular structures, as well as of the 
lens. Von Hippel stated that at the end of the third week the transplant 
was comp!ete|y healed to the surrounding tissue of the host, but at the 
base of cicatrization a nebulous infiltration was left, which never clarified 
completely, although it remained clearer than the removed leukoma. Von 
Hippel reported the case of a patient operated upon according to his tech- 
nique, where ' ision increased one year after the operation from counting 
fingers at 2 meters to 20/200. 

Vagenmann, in 1SSS. was the first to describe the operation of total 
keratoplasty, or the use of a whole corneal transplant, with a portion of 
the conjunctiva attached. 

Both Fox and Smith reported cases in 1SSS in which operation was per- 
formed after the partial penetrating technique of Von Hippel, with im- 
provement of vision. Smith in 1890 reported the transplantation of a 
portion of a rabbit cornea into the eye of a human. The transplant retained 
a certain degree of transparency at the end of fifteen months. 

In 1S94, Fuchs reported 30 operations performed by the partial lamellar 
technique of Von Hippel. and saw improvement of vision in only 2 cases of 
parenchymatous keratitis. 



F»G. AOG.— Zirm'* technique to hold the transplant in position. (Cartrovipjo.) 

Zirm in 190(5 operated on one patient with leukoraatous cornea as a result 
of a lime burn, using Von Hippel’s trephine and Von Hippel ’s technique 
of partial penetrating keratoplasty. The flap was held in position with 
cross sutures inserted in the conjunctiva close to the limbus (Fig. 406). 
Vision after the operation was sufficient to distinguish motion of the hand. 
One year afterwards vision was 36 f 100. In his article, Zirm reached the 
following conclusions: the cornea of a young person only should be used as 
a substitute; Von Hippel’s trephine should be used exclusively, and thus 
coaption of the margins of the transplant with the surrounding corneal 
tissue could be effected; if any anterior chamber exists, instillation of 
eserine should be resorted to; deep narcosis, strict asepsis and no antiseptics 
should be employed; the flap should be protected between pieces of gauze 
moistened with sterile physiological solution of sodium chloride, kept warm 
bv steam ; and only central scars of the cornea are suited for the performance 
of keratoplasty. , . , . , _ . , , . 

Flange in 190S presented another case in which partial superficial kerato- 
plastv was performed because the cornea had been burned with lime. After 
removal of the leukoma, leaving untouched the deeper layers of the cornea, 
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he implanted a disk of cornea taken from the other eye of the patient 
(autoplasty), which was blind. The transplant was inserted as the crystal 
of a watch is inserted (Fig. 407), leaving an oval area of 7 by 5 mm., through 
which the pupil could be easily seen. The transplant was dissected with 
Graefe’s knife. There was vascularization at the end of a few weeks, 
which later cleared and the patient could count fingers at 4 or 5 meters. 
Five years later the transplant was still transparent. 

In 1910, Ix>hlein presented another operation which he tried successfully 
on rabbits, and afterwards on human beings, obtaining in one case a vision 
of 6/60. Using parallel knives, he made two parallel incisions in the cornea 
4 mm. apart (Fig. 405, xl), extending from one limbus to the other. The 
corneas of patients with leukoma were dissected without penetrating into 
the anterior chamber, and at both ends of the transplant conjunctival flaps 
were made similar to those advocated by Diirr. Afterwards a transplant 
corneal band of the same shape and size as the one removed from the leuko- 
matous eye, with two conjunctival flaps attached to it, was obtained from 
an enucleated eye of a living person or from a cadaver shortly after death. 
The transplant was placed in the eye of the host suturing the conjunctival 
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flaps. Healing took place with much reaction. Every transplant vascular- 
ized in the first few weeks, clearing afterwards. Microscopic examination 
of successful transplants made in the ejes of rabbits one year after the 
operation, disclosed that Descemet’s membrane and the posterior corneal 
lamettas were of normal structure, blood-vessels having- developed in the 
place corresponding to the base of cicatrization. The lamellar disposition 
of the transplant was different from that in the cornea of the host. In the 
transplant, the lam el Ire were wavy with increase in the number of nuclei 
and corneal corpuscles. 

Kusnezow anti Elschnig in 1913, Bruckner in 1914, and Beljaew in 1925, 
reported case s in which the operation was perform ed according to the 
technique of Ixihlein, the transplants opaeifying completely. 

Morax, in 1912, presented a method of keratoplasty by transposition 
(Fig. 408); interchanging a transplant, obtained with a trephine on the 
periphery of the cornea of the eye, with a similar disk obtained in the 
opacified pupillary zone of the same eye. 

Filatov in 1913 reported the first case of total keratoplasty. He trans- 
planted the whole cornea together with a small margin of sclera and con- 
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junctiva. In the same year Schimanowskv reported 2 cases in which the 
whole anterior segment of the eye was transplanted (homoplasty), except 
the lens; that is, the conjunctiva, cornea, and sclera to the equator, ciliary 
body and iris were transplanted. In the first eye operated on, the vision 
obtained was sufficient to distinguish fingers at 0.5 meter seven months 
after the operation; afterwards vision gradually failed. In another eye the 
cornea was clear for ninety-eight days after operation; then the e\ e degen- 
erated (phthisis bulbi). 

Leoz Ortin in 1914, 191G, and 1931 performed experiments that were 
particularly interesting in the study of nerve regeneration of the trans- 
plants. The first four groups of experiments were concerned with repar- 
atory keratotomy in rabbits; the fifth group with homotransplants in 
rabbits, and the sixth group with heterotransplants in different animals. 
All the experiments were of the penetrating type. The corneal flaps made 
for the stud\ of reparatorv keratotomy, as well as the homotransplants, 
performed in rabbits, remained transparent. In a group of experiments 



Fig JOS — Moral's method of lamellar keratoplasty by transposition. A and B’ G radio's 
method of circumscribed lamellar Lemtoplast j , C and D (Castroviejo.) 


where heterotransplants were made in different animals, all the flaps 
opacified. On microscopic examination, Leoz Ortin and Tello found no 
difference between the transplants and the rest of the cornea. They also 
found complete nerve regeneration by a rapid infiltration of nenes coining 
from the cornea into the transplant until it was completely filled. The 
sections were stained by the reduced silver nitrate impregnation method of 
Ramon y Cajal. Leoz Ortin concluded that the best operation was auto- 
plasty, that horuoplasty was next in desirability, and also gave good results, 
and that heterotransplants always became opaque. He said that the most 
important thing is coaptation of edges and not of surfaces, and that nen e 
regeneration is very important for permanent transparency of the tran»* 

^Merz and Weigaudt, in 1921, used the Von Hippel method, holding the 
transplant in place with woman's hair attached to the surrounding cornea 
on one side close to the transplant, and inserted into the conjunctiva at 
tiie limbus on the opposite side. 
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Ebelling and Carrell, in 1921, made a rectangular corneal flap (Fig. 409) 
with a cataract knife, making a step on the edges, w hich prevented the flap 
from falling into the anterior chamber. The flap was afterwards held in 
position by six sutures. When making the transplant, it was held with 
forceps, and olive oil was used after the operation, without dressing. Of 
5 cats operated, the cornea of only 1 retained permanent transparency. 

Gradle, in 1921, reported one case in which an operation was performed 
similar to one described by Kraupa in 1914, with the only difference that 
Ivraupa’s operation was of the penetrating type, and that performed by 
Gradle was of the lamellar type. In this case, there was no improvement 
of vision, because it was not possible to dissect the bottom of the opacity. 
However, the transplant adhered with complications. The operation con- 
sisted in making a flap (Fig. 40S, C) with the aid of a trephine 7 mm. in 
diameter, including the opacity in the center of the cornea and a trans- 




Fic. 400. — Ebeling and Carrel's method of circumscribed keratoplasty A, section of trans- 
plant; B. os fitted into position; C, sutures (Castroviejo > 


parent zone on the periphery. The incision penetrated onlj one-half the 
thickness of the cornea. This disk dissected with the aid of a Graefe knife, 
was turned 181) degrees in order to place the opacity toward the periphery 
and the transparent position in the pupillary zone. 

In 1919 and 1922, Ascher, from Elschnig's clinic, wrote complete papers 
on keratoplasty, giving the results of such operation at that clinic. Later 
Elschnig, in 1920 and in 1922, Elschnigand Gradle in 1923, Stanka in 1927, 
Liebsch in 1929, and Elschnig again in 1930, presented reports of rases in 
which operation was performed in Elschnig's clinic following the technique 
of Von Hippcl. These reports are really the most interesting in the history 
of keratoplasty up to that date, for they made it possible to study a suf- 
ficient number of cases so that conclusions of great interest for the solution 
of this important problem could be drawn. The report of Elschnig in- 
cluded all the cases operated in his clinic until 1930. 

The technique used by Elschnig (Fig. 410, .1) is a slight modification of 
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that of \ on Hippel. Von Hippel s trephine of from 4 to 5 mm. in diameter 
is used to remove a tissue of full thickness from an opaque cornea, which is 
replaced by a similar disk of transparent cornea. A bridge suture is placed 
from the conjunctiva of the upper limbus over the transplant and tied in a 
similar position to the conjunctiva of the opposite side. Eserin is used 
before the operation, in order that the pupil will be contracted, protecting 
the lens from possible injury with the trephine. The operation is performed 
under local anesthesia. Palpebral akinesia, retrobulbar injection of pro- 
caine, and epinephrine and superior rectus suture, add safety to the oper- 
ation. The transplant is obtained from a patient’s eye or from eves of 
adults or infants, enucleated shortly after death. Elschnig expresses the 
belief that any kind of solution hurts the transplant, therefore he keeps the 
graft between layers of dry cloth after it has been excised with the trephine. 




Fig 410 —Technique of circumscribed penetrating keratoplasty; A, Etching's: B, Thomas'; 
C. Filatov's. D. Castro viejo's. (Castronejo ) 


Elschnig felt that the circumscribed penetrating keratoplasty of Von 
Hippel is the onl\ dependable method. The opinion lie expressed is that 
among patients with leukoma who are more than fourteen years of age, 
whose anterior chamber is normal, and who give no evidence of increase of 
ocular tension, keratoplasty will be successful in about 22 per cent of all 
cases, and that it will be successful in about 73 per cent of cases of inter- 
stitial keratitis. Transplantation material, he said, can be obtained from 
the eyes of young as well as of old persons with normal corneas; it is im- 
material whether the remaining part of the anterior segment is normal or 
pathologically changed, or whether the donor has glaucoma or hypotension 
(phthisis bulbi). He did not find any relation between hemolysis or agglu- 
tination of the serum and the transparency or opacification of the trans- 
plant. 

Lundsgaard in 1923, Filatov in 1925, 1927, 192S, and 1930, Fneberg in 
1927, and 3 lanes in 1929, presented other cases in which they had followed 
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the technique of Von Hippel, obtaining marked improvement of vision 
after the operation. 

Foster, in 1923, reported sL\ experiments on eats, in which an equilateral 
triangle was dissected (Fig. 411), one angle of which was be} ond the center 
of the cornea. The flap obtained was turned in such a way that the central 
angle would move towards one of the peripheral angles in the hope that in 
human beings the central portion of the opacified cornea could be placed in 
the periphery. The flaps were fastened with penetrating sutures at each 
corner. Of the six grafts made in the e\es of cats, four remained trans- 
parent. 

Mnjewski, in 1925, experimented on animals, using the 4 mm. trephine 
of Von Hippel to incise the superficial layers of the cornea, cutting the 
deeper layers with another trephine 3.5 mm. in diameter, making in this 
way a step which would pre\ent the transplant from fulling into the anterior 
chamber. 



Fie. 411. — Foster’s method of circumscribed penetrating keratoplait} (Castronejo ) 

In 1928 Filatov modified Von Hippel’s operation, trying to eliminate its 
disadvantages, namely: the imperfect way in which the transplant is held 
in position, and the unfortunate wav in which the iris and lens can be 
injured with the trephine. A flap is made in the upper part of the bulbar 
conjunctiva (Fig. 411), and an incision is made in the lower conjunctiva, 
near the lower limbus. With a cataract knife, a puncture and counter- 
puncture are made in the cornea, leaving therefore two parallel perforating 
incisions through which a strip of celluloid (prophylactic spatula) is passed, 
penetrating the anterior chamber and separating the cornea from the iris 
and lens. The leukomatous cornea is trephined and a transparent flap, 
taken from an eye of a patient, or from an eye enucleated from a cadaver 
shortly after death, replaces the trephined leukomatous disk. The con- 
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junctival flap, with its epithelial surface downwards, is stretched over the 
transplant and fastened with two sutures to the lower conjunctiva near 
the limbus. The strip of celluloid is then removed. 

Since 1928, Filatov has published a number of papers dealing with 
corneal transplantation. In some of the papers (1935 and 1930) he de- 
scribed a new trephine (Filatov-Marzinkowsky), which is a combination of 
a hand trephine and a protective spatula which facilitates the performance 
of his operation. The trephine is constructed in such a way that drainage 
of aqueous humour, once the cornea has been perforated, is prevented. 
Filatov modifies his technique according to the necessities of the case. For 
instance, when it is impossible to use the conjunctival flap because of scar 
tissue changes, a small round piece of boiled egg’s membrane with its inner 
surface towards the implant, is used instead. Bridle sutures are made in 
this egg membrane for better fitting and bridge incisions, in the manner of 
Elschnig, are placed \ertically and horizontally for fixation both of the egg 
membrane and the implant. 

If the incipient cornea is thickened by scar tissue and therefore presents 
an unfavorable field to recei\e the transplant, Filatov tries to improve the 
condition of the cornea. One of the methods lie uses is to excise the leuk- 
oma. layer by layer, almost to the posterior ones on a large surface, and the 
wound is covered with the superficial corneal layers of another eye. The 
w hole cornea is afterwards covered by a conjunctival flap. The purpose 
of such an operation is not to restore vision, but to create a better field for a 
later corneal transplantation. 

When the leukoma is so thick that it is impossible to examine the anterior 
chamber, and the e\ e appears to have not only synech'ue but scar tissue, 
Filatov deans the whole posterior surface of the cornea by exenteratio reto- 
eornealis anterior partialis. The technique improved by Filatov follows: 
(a) two stitches are made in the manner of Liegar; (6) a section is made 
along the limbus on two-thirds of its circumference; (c) the flap is turned up 
and cleaned from the syneebije; (d) the scar tissue is cut with Graefe’s knife 
and. without being pulled with forceps, is cut off with scissors so as not to 
injure the ciliary body. The vitreous usually escapes freely; and last, (r) 
the flap is put in its place, and the stitches are tied. If the eyeball col- 
lapses, an injection of physiological solution of sodium chloride is made. 
There is a certain risk in this operation, of course, but if the eye stands it 
well, there are chances for successful transplantation. 

In regard to the material for transplantation, Filatov uses eyes enu- 
cleated from patients or eyes of cadavers enudeated shortly after death. 
The cadaver eyes have to be enucleated, according to Filatov, within a few 
hours after death. They may be used immediately after enucleation or 
preserved in citrated blood from the person from whom they were ob- 
tained, and kept at a temperature at from 4° to 6° C. above zero, to be used 
from twenty to fifty-six hours after death. Filatov found the corneas 
obtained from cadavers, even those preserved for a long time, to be just as 
good as those taken from living persons. 

Filatov classified his cases as follows, according to the quality of the oper- 
ative field; (o) in eyes with leukoma, complicated with glaucoma, buph- 
thalmos, and symblepharon. corneal transplantation gives no positive 
results; (6) in rough cicatricial leukomas, only in a few cases can a per- 
manent transparent transplant be obtained; and (c) successful transplants 
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may be done only in the case of leukomas in which some transparent corneal 
tissue remains. Filatov confirms the belief of Elschnig, that it is important 
to have corneal tissue in the leukoma in order to obtain successful corneal 
transplants. 

From 1923 to 1935, 205 operations have been performed in the ophthal- 
mologic clinic of the Medical Institute of Odessa. Only 96 of these have 
been completely studied by Filatov; 14 cases preserved a permanent trans- 
parency of the graft. They were observed from one to six years, except for 
one patient who died seven and a half months after operation. 

In 1930 Thomas described a new modification of Von Hippel’s technique 
(Fig. 410); its main features were to outline a disk with a trephine from 
4 to 41 mm. in diameter in the leukomatous cornea of the host. Then the 
trephine is sloped to 45 degrees and rotated, so as to cut through at one 
point. To this point one blade of a scissors penetrates into the anterior 
chamber and the remaining inner layers of the outlined corneal flap are 
cut in a shelving manner, so that the endothelial aspect of the disk is 
smaller than the epithelial surface. With a trephine slightly smaller than 
the one used in the host, a similar disc is obtained from a transparent cornea 
The leukoma is replaced by the graft and is kept in position by cross stitches 
previously inserted into the cornea a short distance from the graft itself. 
The pupil is dilated with atropine. 

Thomas attaches considerable importance to the size of the transplant 
and its relation to the size of the defect. The transplant should be smaller 
than its bed, since the former undergoes some swelling and if it is originally 
of the same size ns the latter, the result is a bulging cicatrix with irregular 
edges. In Thomas' technique the transplant is firinlj held in position bj 
cross stitches. The shelving of the transplant prevents it from falling into 
the anterior chamber and the dilated pupil prevents anterior synechire 
The transplant is obtained from eyes of patients and is kept in olive oil for 
a short while before it is finally placed in the eye of the host. 

Since 1930, Thomas has published a number of papers reporting success- 
ful corneal transplantations both in animals and human beings operated 
upon following his technique. Bv 1937 Thomas had already performed 30 
operations in 32 eyes, the graft remaining transparent in 83 per cent of the 
favorable cases. 

Experimenting with heterogenous grafts in rabbit e\ es, Thomas, in 
1935, arrived at the conclusion that heterogenous grafts should not be used 
for corneal transplantation in man. 

In 1932 the author (Castro\iejo) reported a new technique of partial 
penetrating keratoplasty in which a high percentage of transparent trans- 
plants was obtained in animals. The operation consisted in outlining, 
with the aid of a double-bladed knife, (Fig. 413), a rectangular corneal 
flap in the eye of the host, finishing the dissection of the flap w ith keratome 
and scissors. In such a way bevelling of the flap was obtained with its 
inner surface smaller than the outer surface, to prevent it from falling into 
the anterior chamber. A graft obtained following the same technique w’as 
held in position by means of two conjunctival flaps dissected from the 
upper and lower bulbar conjunctiva, and sutured in the center of the cornea 
along the horizontal diameter. The experiments were performed on 82 
animals with normal corneas, chiefly rabbits, exchanging transplants be- 
tween them. Three dogs were used for the purpose of determining the 
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possibility of heterotransplants, exchanging corneas with 3 rabbits. Forty 
operations were performed following the technique. 

Thirty-five per cent of the transplants retained permanently the appear- 
ance of normal cornea, both clinically and histologically. In 1934 the 
operation was modified, making the transplant quadrangular instead of 
rectangular. The operation was tried out in 17 rabbits in which corneal 
leukomas had been produced by lime bums. The transplants (homo- 
transplants) were obtained from rabbits sacrificed shortly before the oper- 
ation. The author's (Castro viejo) technique of circumscribed penetrating 
keratoplasty varied from all others hitherto described in two fundamental 
points; namely, the shape of the graft and the manner of dissecting it. and 
the manner of holding the graft in position. In regard to the shape of the 
transplant, the rectangular flaps are better than the circular ones to obtain 
bevelling of the transplant and thus preventing it from falling into the 
anterior chamber. The combination double knife-scissors gave cleaner 
sections than the trepbine-scissors combination used by other authors. 
Microscopic examination proved that linear sections performed with knives, 
and knife combined with scissors, had cleaner edges than those made by 



Fig 412 — Ca£Trov»e}o*i operation (11341. 


trephine. The cutting of the edge of circular flaps with scissors was found 
to become progressively more difficult, as the diameter of the circle dimin- 
ished. In regard to the conjunctival flaps, the claim was then made thsi 
conjunctival flaps carried over the graft offered the best means for holding 
the graft in position, giving desirable gentle pressure and offering the be^t 
possible protection for the eye (Fig. 412). The conjunctiva! Saps nour- 
ished the graft during the first few days and accelerated the healing pnoceM 
of an avascular tissue such as the cornea. These flaps were particularly 
useful in cases of dense leukomas, where nutrition of the graft was greatly 
impaired. Finally the conjunctival flaps offered the best possible protec- 
tion for the graft, and the eye in case the former became partially detached 
or did not heal. In 3934 7 cases were reported on human beings with 
leukomatous corneas operated with the same technique employed in the 
eves of rabbits. Of the 7 cases. 3 retained permanent transparency of the 
graft. 

By 193ft the author (Castroviejo) had performed 21 operations on human 
beings. In one of these cases, the transplant failed to adhere- It was con- 
cluded that, although conjunctival flaps seemed to be the ideal means to 
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apply a uniform pressure on the transplant, this pressure, due to the elas- 
ticity of the conjunctiva, was not sufficient to prevent displacement of the 
transplant, especially in unruly patients. Also it was found that in certain 
cases where the conjunctiva was badly scarred, it was difficult to dissect 
two conjunctival flaps. From then on the operation was modified. The 
transplant was held in position (Fig. 410) with a continuous suture, and 
when the conjunctiva was so scarred that the dissection of tw o conjunctival 
flaps was no longer possible, the transplant was covered with one flap of 
conjunct ha obtained from above, below, temporally, or nasally ; that is, 
from the place best suited for the dissection of this flap. The eonjuncth nl 
flap was sutured to the episclera near the limbus and covered the whole 
cornea. 

After further research in animals, and 30 more operations in human 
beings, it was decided that conjunctival flaps had a tendency to become 
infected, especially in animals, and prolonged the postoperative course, 
leaving the eye irritated for a larger period of time than when they were 
not used. It was also found that transplants remained clear during the 
first few' days under conjunctival flaps, justifying the belief that they were 
kept alive under ideal conditions of nutrition, while grafts in which con- 
junctival flaps had not been used, presented during the first few days u 
diffuse, bluish-gray appearance, almost opalescent in some marked cases, 
due to edema. However, the ultimate fate of the transplant, and whether 
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it remained transparent or became opaque, depended more on the nature 
of the surrounding tissue of the host than on the appearance of the graft 
during the first few days. If the transplant is surrounded by a dense leuk- 
oma which greatly impairs the nutrition of the graft, (while it nwj look 
perfectly transparent for n few days and may remain so during a few weeks 
or months), the transplanted tissue finally becomes either nebulous or 
opaque. On the other hand, when the graft is surrounded by host tissue 
preserving n great percentage of healthy corneal elements, the transplant 
may look edematous the first few days if conjunctiyal flaps arc not used, 
but generally the edema will disappear in about siv to eight days, the 
graft retaining thereafter a permanent transparency. Another observation 
made was that yvhen an excessive bevelling yvas made in preparing the 
transplant this had n tendency to protrude; and finally it was also obsoryed 
than when two separate sutures were used to hold the transplant in posi- 
tion, occasionally one of the sutures had a tendency to press upon the 
transplant more than the other, thus developing lines of uneven pressure 
upon the transplant with a tendency for the latter to have an uneven 
coaptation in certain portions of the edges of the transplant and cornea of 
the host. 

On account of the nlmve-mentioncd observations, the author (( astro- 
viejo) again modified his operation in 1937. In more than 200 case* nper- 


SURGERY OF TIIE SCLERA AXD THE CORXEA 


ated since tiie last report was made, the technique employed was as follows. 
The pupil is widely dilated with atropine. The Ieukomatous area of cornea 
to be removed is outlined with a double-bladed knife (Figs. -113, 414. .4) 
without penetrating into the anterior chamber. (Fig. 414, A, B, and F). 
A continuous corneal suture is inserted outside the edges of the outlined 
square (Fig. 414, D). This suture will be destined to hold the transplant 
in position. Another suture is inserted within the outlined leukoma to 



Fig. 414 — Castronejo s cjpentioD U 337). 

facilitate the removal of this segment (Fig. 414, £). The upper edge of the 
leukoma is cut through with a keratome kept at an angle of from 10 to 15 
degrees in order to obtain shelving of the edge (Fig. 414, F and O). The 
other three edges are al-o cut in a shelving manner with the aid of special 
scissors (Fig. 414, If). During the last manipulation, a gentle pull is 
exerted on the central suture to keep the leukoma away from the lens, thus 
avoiding injury to this structure. A transplant equal in size and shape to 
the removed leukoma is obtained in a similar manner (Fig. 414, L), from 
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the enucleated eye of a patient or from the eye of a stillborn infant enu- 
cleated shortly after delivery and kept from one to forty-eight hours in 
Ringer's solution at a temperature of 2° to 3° C. above zero. The clear 
transplant replaces the dissected leukoma (Fig. 414, 1) and the continuous 
corneal suture is made tight, taking care not to exert excessive pressure 
upon the transplant (Fig. 414, J and K). With the aid of a spatula passed 
between the spider-web-like suture and the transplant, care is taken that 
pressure is evenly distributed. 

The operation may be performed under local or general anesthesia. With 
cooperative patients local is to be preferred. Local anesthesia is obtained 
by repeated instillations of cocain 2 per cent and adrenalin 1 to 1000 for 
about one-half hour before the operation. Paresis of the orbicularis with 
novocain 2 per cent and retrobulbar injection of novocain and adrenalin 
add to the safetj of the operation. Using the technique just described the 
author has operated 8 times in children under ten j ears of age and once in 
an adult of eighteen years using general anesthesia. The postoperath e 
course was uneventful and followed the same course as those operated 
upon under local anesthesia. 

The first dressing is performed two days after the operation and atropine 
is instilled. From then on every two days the dressing is changed and the 
instillation of atropine is continued. From the sixth to the eighth day after 
the operation, the suture is removed under local anesthesia in coopera th e 
patients and under general in unruly patients. On the tenth day the 
unoperated eye may be unco\ ered and the patient may be allowed to get 
out of bed. By the fourteenth day the operated eye may also be unco\- 
ered. Atropine may have to be continued if the ey e has remained irritated. 
As soon as all signs of inflammation have disappeared, atropine may be 
discontinued. The patient is given a fluid diet the first two day s, semifluid 
during the following four days and then gradually returned to a normal diet. 

In recent years the author (Castroviejo) has done considerable work with 
good success with a round trephine for cutting the graft, as well as for 
removing that section of opaque cornea for the reception of the graft. 
The retaining suture is placed exactly the same for this graft as for the 
rectangular transplant. 

During the past eight y ears, more than 300 operations have been per- 
formed at the Institute of Ophthalmology, Columbia-Presbyterian Medical 
Center, employing the original technique of the author (Castroviejo) or its 
subsequent modifications. Uuselected cases were operated upon early in 
the history of this surgical research in order to determine which cases 
would and which would not benefit from surgical intervention. According 
to this experience cases for corneal transplantation may be classified into 
two categories, favorable and unfavorable. Those cases are fa\orable in 
which (1) there is normal intra-ocular tension; (2) the diseased ocular 
tissue is limited to the cornea; (3) the leukoma is not very dense (although 
it may be sufficient to cause considerable impairment of vision); and (4) 
there are areas of clear or slightly scarred cornea surrounding the graft. 

Unfavorable cases include (1) those with very dense leukomas extending 
over the whole or almost the whole cornea (in these cases the transplant 
would be entirely surrounded by dense sear tissue); (2) those with aphakia; 
(3) those with increased tension; and (4) those cases of corneal cloudiness 
with densely vascularized pannus. 
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When the operation is performed on favorable ey es, a high percentage of 
success may be expected (over 85 per cent) with permanently clear trans- 
plants and considerable improvement of vision. In 2 of the cases operated, 
vision improved from perception of hand movements at 1 foot to 20, 20. 

The early work done on keratoconus (see earlier editions of this section) 
has demonstrated that keratoplasty is a sound surgical procedure for this 
condition. This can be easily understood because the corneal tissue sur- 
rounding the corneal transplant is usually healthy, and frequently, at the 
junction of the transplant and the recipient cornea it is of normal thickness. 

On those eyes in which the anterior segment of the eyeball is severely 
affected, such brilliant results cannot be expected, but a definite improve- 
ment can be obtained when a suitable technique is used- Inasmuch as the 
e\es have little or nothing to lose and may be considerably improved, the 
operation is justified. In this group of unfavorable ej es. preliminary oper- 
ations must be performed before comeal transplantation, in order to pre- 
pare the eye for a more successful final keratoplasty. 



Fig -115 — lUuMrstmg the manner in an extensre rorneal Icnlnma maybe rpjlared 
for a more permeable tissue by performing fueces^ive corneal t ran.- plan la tion» in mccair. 
(Caitroviejo ) 

The preliminary operations required on some of these eyes are: opera- 
tions to combat glaucoma; removal of synechue whenever possible; pre- 
liminary iridectomy when the pupil does not dilate readily; the removal by 
electrocoagulation, or any other method (such as partial or total superficial 
keratectomy ), of the thickest vessels in cases of pannus (whether the pan- 
nus is a sequela of trauma or dt-ease; and resections of segments of comes, 
in order to obtain an approximately normal curvature when staphyloma i- 
p resent. Finally, in cases where the whole cornea has been transformed 
into dense scar tissue, it will be necessary- to perform first a series of trans- 
plants in mosaic (Fig. 415) in order to replace the densest scar extending 
throughout the cornea by a more permeable tissue, and then perform the 
last corneal transplantation for visual purposes. 

The operation of total superficial keratectomy for the removal of pannus 
due to injury* as preliminary- to corneal transplantation, consists in making 
two incisions across the entire cornea at right angles to each other, and 
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dissecting the four sectors of the cornea thus outlined with the edge of a 
cataract knife held flat against the corneal surface, so as not to perforate. 
The dissection ^carried from the center of the cornea across the cornea to 
the periphery (Fig. 416). The operation may be combined with peritomv; 
this seems to give more satisfactory results. This type of operation alwaj s 
lea\es some degree of corneal opacity, even in cases when the underlying 
corneal tissue is normal or almost normal, largely defeating the operation 
for visual purposes and necessitating a corneal transplantation to obtain a 
greater improvement of vision. 

Corneas obtained from stillborns or infants who died a few hours or a 
few days after delivery are as good as those obtained from enucleated eyes 
of adults, provided the material is obtained shortly after delivery or shortly 
after the death of the infant. 



Fig. 4 10 —Total superficial keratectomy combined with pentomy for the treatment of corneal 
scars and pannus (Castroviejo ) 

In the last three or four years the interest of ophthalmologists in the 
treatment of corneal opacities by corneal transplantation seems to ha\c 
awakened, and numerous reports of keratoplasties have appeared in the 
literature. Among those who have reported successful corneal transplanta- 
tions in the last few years are Friede, Strachow, Kicroft, Wright, Wasjutjn- 
sky, Sterenberg, Xazarov, Tow bin, Feldman, Francheschetti and Streiff. 
Kirwan, Nizetic, and Ochy. Some of these authors used the original 
technique of Von Hippel, others used the techniques described by Elschnig, 
Filatov and Thomns, and still others used slight modifications of these 
techniques. 

Present Status. 1 — From the analysis herein presented, which contains 
the experience of most men interested in corneal transplantation in the 
past, the present status of keratoplasty may he summarized as follows: 

1. Total keratoplasty offers only a temporary improvement of vision. 

' Author — This following summary undoubtedly brines the subject of keratoplasty, and 
factors connected with it, up to date, authoritatively, 
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All the eases reported in the literature of this type of operation have resulted 
in failure. The implant invariably becomes opaque and the eye is in danger 
of being lost through secondary glaucoma or phthisis bulbi. 

2. Circumscribed or partial lamellar keratoplasty is applicable only in 
cases in which the lesions are very superficial. Superficial lesions rarely 
extend over the whole surface of the cornea, and optical iridectomy could 
often be performed in those cases* instead of keratoplasty. When the 
opacity is very extensive, and yet superficial, it may be necessary to per- 
forin a keratoplasty operation of the lamellar type although the formation 
of connective tissue at the base of the transplant often defeats the success 
of the operation for visual purposes. 

3. Circumscribed or partial penetrating keratoplasty has offered up to 
the present dfl\ the best permanent results. 

4. In regard to the technique of the operation, it may be said that the 
person accustomed to use any particular method will probably obtain bet- 
ter results using that method than if he were to use other procedures in 
which he has had less experience. Those interested in comeal transplanta- 
tion should familiarize themselves with the different techniques and select 
the one that is best adapted to them. 

5. Comeal transplants can be performed at any age if methods are used 
which can secure the transplant in position, thus presenting the detach- 
ment of the transplant in unruly patients. Infants with comeal opacities 
as sequela of ophthalmia neonatorum should be operated upon as early as 
possible to prevent amblyopia ex anopsia. 

G. Transplantable material for keratoplasty may be obtained from adult 
ejes which have to be enucleated for \nrious reasons, and which have 
normal corneas, as well as eyes from cadavers and stillboms, enucleated 
shortly after the death of the patient or the delivery. If the eyes are not 
to be used immediately, they may be kept for two or three days with viable 
corneas in Ringer’s or normal stilt solution nt a temperature of about 2° or 
3° C. above zero. (From work which has been recently done in controlled 
experiments on the homo-transplantation of preserved comese by Fine 1 it 
seems that while cornete which were preserved for twenty-four hours gat e 
results similar to those obtained with fresh cornete, yet the preservation of 
cornete for forty-eight hours or more seemed to jeopardize the chances for 
successful transplantation.— Author.) 

7. In corneal transplantation, improvements of techique have made it 
possihle for a good many of those unfortunate ones, who heretofore were 
doomed to permanent blindness, to regain vision. 
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BAND SHAPED KERATITIS. DYSTROPHIES 

This condition develops only in a degenerated eye. It is often seen in 
the partially collapsed eyes following unsuccessful trephining for buphthal- 
mos. It has been reported in a degenerated eye following atrophy of the 
globe with essential atrophy of the iris, in old cases of absolute glaucoma, 
and in similar chronic conditions. Stripping of the superficial lamellse of 
the cornea has been attempted in these with but poor success. The dys- 
trophic condition returns because the underlying cause continues. In the 
final analysis, the only surgery recommended for it is that of enucleation, 
or some substitute operation for this. An optical iridectomy may sjue 
some vision for many years. 

The various forms of corneal dystrophy, especially those of a familial 
character are not surgical problems. Keratitis bullosa usually has an un- 
favorable prognosis, but treatment should not be denied to relieve the 
irritation; the larger vesicles should be opened and their anterior wall 
removed; the surface of the cornea scraped lightly to Bowman's membrane 
and then tincture of iodine U. S. P. applied. Cauterization with the actual 
cautery loop will occasionally assist in healing and in preventing recur- 
rences; repeated corneal paracenteses have proven of value; and iridectomy, 
at times, seems to check recurrences. Frequently, an enucleation seems 
necessary to reliete the patient of pain, especially in degenerated eyes. 

PANNUS 

The surgery of pannus is a matter of delimiting keratotomy at the 
limbus and it is sufficiently often successful to be well w orth trying. Before 
any surgery is done every effort should be made first to renio\e the cause 
of the corneal vascularization. This applies especially to trachoma, for it 
is fruitless to hope for improvement with a peridectomy in the presence of 
a thick and deformed upper lid. Logical surgery here would be tarsus and 
superior cul-de-sac resection. Small areas of pannus formation, especially 
those connected with old injuries, can be impro\ ed to a considerable degree 
through corneal pasteurization. More e\tensi\e pannus demands peri- 
tomy or peridectomy. The surgery of these has been considered in the 
section on the surgery of the conjunctiva. 

LIMBAL STAPHYLOMATA OR ECTASIA OF THE CORNEA. 

KERATO CONUS 

Staphyloma of the cornea may be partial or complete. Partial staphy- 
lomata are usually' post-traumatic and are eorrectible by surgery, especially 
limbal staphylomata from perforating injuries of the globe near the limbus. 
The .conjunctiva is to be released, at the site of the staphyloma so that a 
van Lint conjunctival flap may be formed, and a small \ on Graefe knife 
pawed, from limbus to limbus through the anterior cliamlxrr, just below 
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the level of the anterior leukoma and the staphyloma. The knife is then 
carried through to the limbus emerging there without a conjunctival flap. 
The severed pillars of the iris are moved away from the staphyloma, even 
increasing the size of the iridectomy, if this is necessary, by the resection 
of a very small amount of iris at each pillar. A triangle is then resected 
from the cornea, base at the limbus, apex into the cornea, thus removing 
the major portion of the staphy loma with the adherent iris. The apex of 
the triangle should pass into healthy cornea, if it is possible. Fine waxed 
silk sutures are to be passed between the edges of this triangular resection 
so that, when subsequently tied, the two lips of this triangular resection 
may be closed. The iris is again inspected to be sure that its pillars are 
free and these two sutures then tied. They must be placed in the cornea 
rather firmly so that they will not tear out prematurely. The sutures need 
to include alxrnt two-thirds of the thickness of the cornea and not the total 
thickness. Each suture is tied firmly and reinforced if necessary by an 
additional suture to one side of those just placed. The sutures are then cut 
short and the conjunctival flap brought up over the cornea until it is well 
beyond the end of the corneal incision line. 

Naturally, considerable irregular astigmatism developed in these cases 
but the eyeball has been saved with fair vision remaining. Afteratropiniza- 
tion a postoperative pressure dressing is applied; the eyes being dressed 
for the first time on the third day. Foreign protein therapy should be used 
in these cases. 

De Sehweinitz 1 recommends Bern's operation for partial staphyloma. 
In this, a knife needle is introduced through the base of the staphj loma 
and held in one hand. An elliptical piece of the cicatricial tissue which 
forms the staphyloma is next removed on each side of the needle with a 
cataract knife, bv two converging incisions, in such a manner that the 
portion held by the needle and consequently the needle itself is cut out. 
Fine silk sutures are used to unite the wound and this covered with a con- 
juncthal flap. 

Ziegler’s stellate keratectomy for anterior staphyloma is to be performed 
with a small scleral punch. The technique is as follows. A vertical in- 
cision is made through the base of the staphyloma. The inferior blade of a 
punch is passed into the anterior chamber and beneath the cornea. The 
punch is closed and the left lateral lip is excised. In a similar manner the 
right lateral lip is also removed. Next the upper margin of the oval wound 
ts grasped at its center by the punch and a vertical section excised. A 
trifoliate-shaped wound as in Figure417 will remain. This is dosed by two 
fine comeal sutures pas»ed as illustrated and tied. A conjunctival flap 
should be used to cover the entire comeal wound. In all cases of surgery, 
for a partial staphyloma, an iridectomy should be done either preliminary 
to, or as a part of, the above surgery itself. 

Complete comeal staphyloma is in most instances a hopeless condition. 
An enucleation or one of its substitutes is usually the best -urgery for it. 
De Wecker resected the staphyloma at its l>ase with scissors, placed 4 to <» 
sutures, ready for immediate tying, extracted the lens through this incision, 
tied these sutures, and closed the conjunctiva over the large wound formed 
in the cornea. Beer’s method was the same but he resected the staphyloma 
without subsequent conjunctival flaps. In the largest number of instance*. 

i Diseases of the Eje, lOih *<L, W. B. Saunders Company, 1521. 
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such surgery results in infection of the vitreous and a panophthalmitis. 
Czermak and Knapp operated on these cases according to Berry’s method, 
as he applied it to partial staphylomata. Except in their instances of com- 
plete staphylomata, a greater portion of the cornea is removed and the 
corneo-scleral defect closed by conjunctival-scleral sutures, using either 
waxed silk or fine catgut sutures. In extensive staphylomata the con- 
junctival-scleral sutures must be introduced before the staphyloma has 
been ablated. 

In general, ectasia of the cornea may be divided into either inflammatory 
or non-inflarumatory origin. Incomplete corneal staphylomata or ectasia 
is usually of inflammatory origin. Keratoconus and keratoglobus, ectasia 
of non-inflammatory origin are often considered together under the name 
of “staphylomata pellucid urn,” in that they are more or less transparent, 
and under this designation are readily differentiated from cicatricial staph' - 
Ionia of traumatic and inflammatory origin. Keratoglobus is usually but 
one of the symptoms of buphthalmus, and for that reason any consideration 



Fig- 4 17.— Ziegler’s staphyloma resection 


of it is to be included under the discussion on buphthalmus. Keratoconus 
is somewhat rare. Vision is grossly impaired by reason of the axial myopia 
and irregular astigmatism, the bulging of the cornea is not aspherical, and 
in addition, the apex of the cone becomes opaque, still further reducing 
vision. 

The condition may range from a very slight degree with the cornea per- 
fectly transparent, to that of very high degrees "ith the apex opaque, the 
cornea considerably thinned out, and with many irregularly stellate lacera- 
tions in Descemet’s membrane. In addition, ulceration may occur, late, at 
the apex of the cone, and the eve ultimately is lost through panophthalmitis. 

Terry and Chisholm' recently discussed in great detail the effect of 
pressure on the treatment of keratoconus. According to Terry and Chis- 
holm, as the essential lesion appears to be an abnormal yielding of the 
central portion of the cornea with a thinning in the center, with or without 
gaps in Bowman’s membrane, and with a tendency of the deeper layers of 
the corneal stroma at the apex to split with the formation of unusually 

» Am. Jour. Ophth., Ser. 3, 23. No 10. 10S0. Octo’ er. 1W0. 
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large facunre, and with or without gaps in Descemet’s membrane, in the 
region of the ectasia. They felt that a pressure treatment utilized so suc- 
cessfully as an accessory treatment in many other operations should be 
applied here. This is especially significant in that Knapp 1 had earlier 



Fig. 4lS, — Pressure dressing according to Terry and Chisbotai for ieratoeontts. (Tcny * 31 ' 
Chisholm. courtesy of Am. Jour- Op&th ) 

recommended continued pressure by means of the firm monocular bandar? 
for from five to six weeks, with continuation of the pressure durinc riff? 
for six weeks longer, following cauterization treatment of the fceratoconns- 
1 Trans Am. Opbth. Sot, 27, €3, 1222. 
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The technique of the application of the treatment is illustrated in Fig- 
ure 418. The authors are very particular in the application of this pressure 
bandage, as they outlined it, because several less effective methods are in 
general use. The bandage is changed daily for one week, after which time 
the intervals between dressings may vary from two to four days. At various 
intervals, molds of the cornea may be made to show what progress is 
achieved. If there is no definite reduction in the amount of the corneal 
deformity in seven to ten days, there appears to be but little hope of obtain- 
ing any beneficial results. Omitting the pressure perhaps, because of inter- 
current complication, delays desirable results. If the interruption, how- 
ever, is not too long, the primary beneficial result may not be whollv lost. 
The conclusions of Terry and Chisholm in part follow herewith, verbatim. 

The fact that small degrees of keratoconus are relatively frequent is observable 
upon painstaking examination of manj r patients with over three diopters of astig- 
matism, especially if one meridian of the error of refraction is myoptic. 

The development of keratoconus lacks sufficient irritation to stimulate scar- 
tissue formation until late in the grow th of the deformity 

Pressure treatment, the full value of which has liitherto been unrealized, does 
reduce the deformity in some instances and gives permanent cure of the disease if 
the pressure is maintained sufficiently long (at least ten weeks) to allow scar-ti«sue 
repair to mature enough to hold the newly attained more or less normal thickness 
of the comea. 

The eye rotates freely under the pressure bandage. 

The cure of the corneal deformity may arise (n) through irritation and a reaction 
of fibrous-tissue growth brought on by almost continuous change in the pattern of 
folds and wrinkles of the cornea under compression incident to rotation of the eve, 
(6) through the normal tendency of the cornea and sclera to contract and thicken 
when intra-ocular pressure is lowered indirectly by greatly elevating the extra- 
ocular pressure by means of the pressure bandage. 

Complications of variable importance commonly met with in pressure treatment 
are corneal scar (in all cases), ciliary injection, and spastic miosis during the period 
of treatment, vascularization of the cornea, and erosion of the cornea. 

Since the pressure bandage is to be u«ed for ten weeks, it must be applied more 
carefully than usual to avoid skin irritation and chafing of the forehead and ears 

Pressure treatment at the present time should be limited to patients who ha\c 
keratoconus of considerable amount with reduced visual acuity not improved 
materially by contact glasses. 

In selected cases, keratoconus may become a surgical problem. Formerly , 
before the era of contact glasses, it was wholly surgical. The medical treat- 
ment of keratoconus is not clear as to procedure nor definite us to results. 
Certainly many cases remain stationary, not because of the procedures 
outlined, but in spite of these. Still other cases have progressed to ulcer- 
ation and to panophthalmitis when under the best of professional treat- 
ment. A properly fitting contact glass usually gives the patient a maximum 
of visual acuity, and also seems to halt the further progress of an occasional 
case. 

A note relative to contact glasses is relevant here. The usual solutions 
used for these are either an isotonic salt solution or a saturated solution of 
boric acid. Both are in error. They become irritating, and the patient 
cannot retain the contact glasses for any great length of time. Buffer solu- 
tions if used instead are non-irritating, fungi do not develop in the stock 
solutions, and irritation being at a minimum, the patient can often retain 
the contact glasses without discomfort and without corneal involvement 
for from eight to fourteen hours. The Buffer solution as recommended by 
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Gifford,' with a pH 7.G, is non-irritating and is “to be used instead of boracic 
acid alone as it is less irritating, . . . and such solutions remain clear and 
free from bacterial growth without the addition of any antiseptic. These 
are mixed, 50 parts of No. 1 to 1 part of Xo. 2, the result is neutral in reac- 
tion or at the most more slightly alkaline." The use of contact glasses 
demands unceasing attention on the part of the patient to the prevention 
of irritation and to absolute asepsis^ Patients have returned, after the use 
of a contact lens for several years with a deep central corneal ulcer, with 
hypopyon, and with impending loss of the eyeball undoubtedly from lack 
of necessary asepsis. 


One «o!uUon consist* of Boracic acid C 2 pn. 

EC1 7 4 pa. 

HK) 1000 «. 

and the other of XtCOi 21 2 r*n. 

HiO . . 1000 ec. 


The man\ different procedures advanced for the surgical treatment of 
heratoconus suggest a general lack of value. The procedures consisted of 
the rejection of a wedge- or a triangular-shaped piece of cornea from the 
apex of the cone, allowing the wound to heal, either with or without sutures; 
or a similar procedure combined with a conjunctiva! plastic flap, or the use 
of cauterization over the entire tip of the cone. In some instances this was 
also accompanied by a conjunctival flap. Median tarsorrhaphy was recom- 
mended by some, external angle canthotomy by others, and in many 
instances an optical iridectomy, to evade the subsequent resulting leukoma, 
gave maximum visual correction. Beard has reported several very good 
results following discission of the lens combined with the use of atropine 
and pressure bandages. He states: “the ultimate flattening of the corneas 
was truly remarkable." Meller recommended the treatment of these cases 
by trephining alone or trephining combined with cauterization. The con- 
sensus of opinion seems to be slowly swinging away from surgery for these 
cases. 

According to the earlier reports and surveying them critically, it seems 
that when surgery is indicated, the procedure to be used should be one 
capable of the fewest possible complications. Sharp dissection, resection 
of the cornea, or cautery resection of a portion of the cornea is not recom- 
mended. even though good results have been reported. Corneal sderal 
trephining alone has been of proven assistance, though in such instances, 
as soon as the anterior chamber is reformed superficial cauterization of the 
cone also may be carried out. Elschnig 5 developed first, a sound surgical 
treatment of kenatooonus, one which utilizes surgical cauterization. Hb 
technique has the least dangers connected with it and the results he reported 
were good. Elschnig used the flat electrode upon the apex of the cone and 
continued the cauterization from the apex of the cone toward the limbus 
even to the limbus, at that portion nearest to the apex of the condition. He 
felt that early vascularization of the cauterized area waslhe reason for the 
successes he obtained. The scar which resulted did not encroach further 
upon the pupillary area than the original position of the summit of the 
keratoconus, and he stated that the broad band of cauterization from the 
apex toward the limbus was a definite factor in obtaining a flattened oca* 

i Gifford. Ocular Therapeutic?. Lea A Febicrr. 1942. 

* Wien- Um. Bnndschau. p. 20, 1901. 
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trix. The pupil should l*c contracted with escrin nnd the apex cauterized 
u >th a dull cherry-red lull^liajH'd or flattened disk-shaped electrode. The 
anterior chamtxr may perforate and if to, further cauterization cannot he 
continued nt this time. If this does not cK-ctir, the cautery tip is thtn 
stroked from the site of the original buttery toward the limbus to form a 
broad band or “bridge-like extension.” Atropine is then instilled, the eje 
is bandaged, and the patient must remain in bed until complete healing has 
cK-currcd. A daily change of dn*""ifigs, irrigation of the cul-de-sac, con- 
tinued ntropinization. and n pressure bandage arc quite essential The 
atropine should 1 m* dins mtimifd as soon ns tin* danger of anterior s\ ncehhe 
is passed. Kscrjn should 1 k* used thereafter at the time of the dressings. A 
month's Stay in the hospital i*. n conservative estimate of the time whit h 
this procedure wilt consume. 

Cauterization with a conjunctival flap has also U-en n*eommended This 
is a liit more danpi'nius in that it involves delilx-rate perforation of the 
cornea by cautery "ith a sulw-qw-nt flap, firuenert descril«*d an extensive 
nnd formidable procedure for this. A modification of it, utilizing a recom- 
mendation of Knapp 1 has l*ecn u^d bv the author several times in the 
treatment of traumatic conditions of the cornea, especially wartime injuries, 
While these, in the final minimis wen* ca-c*, of ker.vtocvle, the procedure 
may lend itself to kenitoeonus. For the operation. the pupil should he 
contracted with escrin at a maximum. The conjunctiva at the limbus is 
then dissected so that it can Ik* moved over the cornea as a van I.int flap. 
The sutures for this are inserted but not tied. A 2 nun ball-tipped on liter} 
is then placed cold U|Kiri the cnrrtea. the current turned on. and bv slow 
adjustment of the rheostat the cautery tip is jKTiiiittcd to conn* to a cherry- 
mi plow. The ball tip of the muter} is hehl in contact with the cornea 
until a minimal perforation has oerurml. (Knapp in his oripinnl nrtiele 
felt that an overheating of the arpieons might occur ns a result of this pro- 
cedure, with subsequent damage to the lens and to the iris. It is doubtful 
whether this actually docs iK*cur. in that the entire procedure need not 
consume more than thirty seconds, nnd as nk>» as the iK*rfonitinn does 
occur, the aqueous gushes out nnd the anterior chamUr lieconies lost.) 
The surgeon should lx* certain that there is no prolapse of the ins through 
the j*erforation. As soon ns this jH>int is assured. the sutures in the con- 
junetival flap nn? titsl, n 2 |K*r cent atropine ointment is instilled nnd the 
eye closed for twenty-four hours. If the iris appears incarcerated or the 
anterior chatnlwr is not refonneil at the end of the time, the ntropinization 
should Ik* augmented by the ten* of plains win, cither by instillation using 
the hevo-mtatory fonu. or by MifKsmjunctiva! injection, using, in Uiis 
instance, tin* dextro-rotatoTic form. A pressure dmoing should lie applied 
each day, anil the case should 1 h* dressed daily. Tin* pressure dressing may 
Ik? discontinued ns soon ns tin* eye is white. The conjunctival flap will slide 
back of itself, and at that time the conjunctival sutures should be removed. 
If there is any adhesion of the conjunctivnl flap to the area of the corneal 
cauterization) this must 1)C scctionetl. When the pressure dressings are 
discontinued, a median tarsorrhaphy should be done and retained for from 
three to six months. Terson was the first to make this suggestion.* 

Considering everything then* is no doubt that a corneal transplant as 

« Norris anil Olurr, l)iwu«< of tlie !'}«*. p. 823 

* Tcrripn. CMniro<* I)e L'Oeil. Pans. Mifson et Cie. p. 41, 1021. 
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outlined by Castroviejo is one of the best treatments for keratoeonus; in 
fact this condition is almost ideal for the technique. 






Fic. 419 — i, case of post-traumatic lirabal staphyloma (Itrabal ectasia), cystic, tton- 
filtenng ins ciliary body incarceration. Original trauma blow to eye with screw driver with 
subconjunctival hmbal rupture: B, corneal scleral closure (see section Cataract Surgery. 
Stallard's suture), conjunctiva for suitable Bap, C, flap in position, conjunctival exit for 
corneal scleral sutures, D, end result. 

Postoperative staph} lomata occasionally occur after cataract extractions. 
An iris prolapse occurs, the comeo-scleral incision line begins to gape, and 
shortly after that a juxtalimbal staphyloma begins to develop. The 
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pupil will be drawn up, the ej e become irritable, and f urther surgery is neces- 
sary to save the eve. (This condition will be referred to again in the section 
on surgery of the iris.) The postoperative treatment of these conditions, 
while not simple, is usually fairly satisfactory. It is not uncommon to 
obtain a quiet eye, with normal tension and with 6/15 to 6/22 vision after 
the correction. Because of the danger of vitreous prolapse during repair, 
the repair surgery is best done under avertin anesthesia, augmented as is 
necessary by local anesthesia and by venethene. The conjunctiva above 
the staphyloma is incised in a crescentic manner and mobilized for a large 
subsequent flap. The staphjloma is then opened with sharp scissors and 
the entire iris prolapse cleanly removed with de Wecker scissors, the oper- 
ator being careful not to damage the ciliary body. The resection of the 
iri3 prolapse may be sufficient to permit relaxation of the iris and the 
return of the intact sphincter iridis to a central position. Figure 419 shows 
such a post-traumatic staphyloma treated in this manner; however, in 
resecting this staphyloma, it was certain that a small portion of the ciliary 
body was involved in the staphyloma and was resected with its removal. 
(See section on Sympathetic Ophthalmia.) De Wecker scissors are intro- 
duced into the anterior chamber, with the blunt-tipped blade beneath the 
level of the iris and the pointed blade abo\e. A straight incision is made 
across the pupil, sectioning the sphincter of the iris below, and the organ- 
ized exudate in the pupillary aperture. This will result in a Y-shaped pupil 
apex downward. The bridge of conjunctiva which was formerly covering 
the gap at the corneo-scleral junction must then be removed. The pillars 
of the iris are again readjusted and any haemorrhage and debris irrigated 
from the anterior chamber. Two 6-0 waxed black silk suture3 are inserted 
by delicate but firm bites passed from the edge of the corneal lip to the 
bared scleral lip of the original corneo-scleral incision line. Both sutures 
should be inserted before either is tied. They must be accurately placed so 
that the corneal lip lies flat against the sclera. The ends of these two 
sutures are tied and cut short; then the conjunctival flap is to be brought 
down and sutured slightly past the mid-line of the cornea. It may be wise, 
after the removal of a large staphyloma as illustrated, (Fig. 419), to plan a 
scleral-comeal suture bridging the scleral-comeal defect. This, using a 
similar suture, is first passed through the conjunctival flap, (before it is 
tied down into place) then a bit of scleral lip, from thence a corneal bite, 
similar to the Stallard suture, thereafter, another scleral lip bit, and the 
suture emerges through the conjunctiva close to its point of entrance. After 
the conjunctival flap is tied (or even before) this suture closes the gap 
between sclera and cornea, and its external knot permits easy removal later. 
Atropine ointment is instilled and both eyes are bandaged, the bandage on 
the operated eye should exert a slight amount of pressure. Foreign proteid 
therapy may be given the same day. The first dressing need not be done 
before forty-eight hours ha\ e elapsed. Daily dressings thereafter will per- 
mit irrigation of the cul-de-sac and the instillation of further atropine. If 
the postoperative progress is uneventful, a monocular dressing w ill be satis- 
factory after the sixth day but the pressure dressing should not be discon- 
tinued for ten days. As the conjuncthal flap slides back, the sutures in 
the corneo-scleral incision line reappear. These may be taken out as soon 
as they are wholly uncovered. 

While the technique as detailed above has been presented for the cor- 
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rection of postoperative staphylomata, the same principles apply io the 
correction of any limbal type of corneal perforation wherein the original 
healing of the wound or the subsequent repair were unsatisfactory. ' 

TUMORS AND CYSTS OF THE CORNEA 
(See Chapter XXVI) 

Neoplasms of the cornea proper are very rare. Parsons states that do 
case of epithelioma of the uninjured cornea has appeared in the literature. 
Malignancy at the limbus is somewhat more common. Fibromata, in the 
form of hypertrophic scars, have been described. Dermoid cysts of the 
cornea, epithelial pkques and papillomata, sarcomata, endotheliomatfl, and 
retention implantation cysts ha\ e been seen. The presence of these condi- 
tions is usually diagnosed early in their course. In these conditions the 
likelihood of malignancy, as was stated, is rather uncommon, and super- 
ficial cauterization will correct them all. If sarcoma is probable and 
sufficient tissue is not present for a biopsy, radium therapy should be used. 
If a biopsy can be done, it ought to be carried out. Sarcomata occur espe- 
cially at the comeal-conjunctival junction. An important point in the 
diagnosis of possible malignancy rests with the vascularization of the leaon. 
Signs of a blood supply to the lesion, apparently separate from the normal 
blood supply as would be expected, even considering the response to irrita- 
tion, is diagnostic of malignancy. (See section on Malignancy.) 

Epitheliomata are most common at the limbus. Melanotic sarcomata 
appear next in frequency, carcinomata nest, and non-pigmented leuko- 
sarcomata are the least common. Gummata also appear in this region, and 
if possible a differential diagnosis should be made between these and 
malignancy- Confusion is unlikely in the case of a pigmented sarcoma or c-5 
a superficially ulcerated epithelioma. Gummata must always be considered 
as probable in the presence of positive serology. 

The neoplasms themselves appear directly at the limbus and grow as 
elevated nodular fungus-like masses. Bowman’s membrane is shortly 
destroyed, a gray veil-like corneal infiltration appears, and while the plane 
surface of the lesion is not especially great, the elevation of the neoplasm is 
extensive in proportion. 

These cases always are a serious problem as to their disposition. One ts 
unwilling to enucleate a seeing eye unnecessarily. At the same time 
extensive metastases occur in the mediastinum and in the liver, early and 
late, from these cases. Local surgery oftentimes appears to be successful, 
but the late results prove otherwise. There is no doubt that removal by 
desiccation and with a cautery knife followed by radium and by roentren- 
rav therapy has resulted in recoveries. On the other hand, immediate 
enucleations have been followed by late distant metastases. Even- case 
must be considered individually. Epitheliomata and carcinomata can be 
treated locally with the greatest number of successes. Of the sarcomata, 
the mixed type of tumor is probably the least malignant. The highly pig- 
mented tumors, especially those arising from melanomata, and spoken o. 
bv some as malignant melanomata, are most malignant. The rare noa- 
pigmented leukosarcoma has also a very high degree of malignancy though* 
probably, this responds best to radiium therapy. 

The extent and duration of the lesion, the economic status of the patient* 
hts age, and even his family history as to malignancy, are all factors which 
must be considered in deriding upon the treatment for each case- 



CHAPTER XVII 

SURGERY OF THE IRIS AND TIIE ANTERIOR CHAMBER 

There are several general points, which apply to practically all surgical 
procedures connected with this structure. Normally, and in health, when 
the iris is cut, especially with a sharp instrument, a prompt contraction of 
the iris stroma results because of an incised sphincter with a subsequent 
unrestrained pull of the dilator fibers. Hwmorrhage, which might other- 
wise be sharp, for the iris stroma is quite vascular, is promptly staunched 
by closure of the cut vessels because of this contraction. This is seen in the 
sharp and continuous hannorrhage which occurs when operating upon an 
atropine or degenerated iris, or upon an iris bound down by sy neehue. 
Operative procedures on the iris are usually follow ed by the formation of 
fibrin in the anterior chamber e\ cn without hemorrhage. This can absorb 
rapidly and wholly. If infection does not occur, nor exudation stimulated 
when operating upon an iris with an old pathological condition, the incision 
in the iris will remain open, and re«n er without the deposition of a cicatrix 
in the iris. If synechia* have been present, however, or occur, an original 
exudate appears and bridges over wholly or in part the coloboma, and 
results in firm adhesions of the iris to contiguous tissue, either the cornea 
anteriorly, or the lens capsule posteriorly. Surgery upon the iris is usually 
done under cocain anesthesia. It may be that the vnsoeonstricting action 
of this drug is also a factor in decreasing postoperative haemorrhage. Cer- 
tainly the instillation of 1 or 2 drops of adrenalin, prior to surgery, is of 
assistance in operating upon an acutely or chronically inflamed iris. The 
action of adrenalin is practically nil with a degenerated iris. The iris can 
be sutured if necessary. A traumatic laceration through the sphincter 
causes a cosmetic blemish which will remain throughout life, but it would 
be quite impossible to attempt suturing this. An iridodialysis, however, 
can be corrected by sutures temporarily buried under a conjunctival flap. 

In post-trauinatic conditions following perforation of the globe, espe- 
cially at the limbus, the iris serves as a stop-gap by bridging the lips of the 
wound. It becomes degenerated and fibrosed and even microscopically 
would be no longer distinguishable as iris tissue, were it not for the uveal 
pigment. Under these circumstances, the structure of the iris always 
changes to some degree, follow ing surgery. 

Local anesthetics, by instillation, do not give sufficient anesthesia in a 
painful eye, nor will they quiet the apprehension of a nervous individual. 
In some instances a general anesthetic must be used. Retrobulbar anes- 
thesia is at times a necessary adjunct, especially in acute inflammatory 
conditions, and then it is to be combined with adrenalin. In children, 
genera! anesthesia is necessary for these cases cannot be controlled other- 
wise. Iris surgery which is a part of other procedures, as a cataract extrac- 
tion or a corneal scleral trephining, in the presence of insufficient anesthesia, 
is always painful whenever the iris is grasped, pulled upon, or cut. This 
must be prevented. Iris surgery demands a greater degree of anesthesia 
than, for instance, conjunctival or corneal surgery. 

The armamentarium for iris surgery' is extensive. Certain instruments 

(5C9) 
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have inestimable value; others, however, are rather personal and often 
of interest only to the man who has developed them. A fine delicate iris 
forceps is an example of the first of these two. This model is satisfactory 
for practically all forms of iris surgery. With an iridendeisis, however, it 
is wise to have the curve of the rip of the forceps widened out quite appre- 
ciably. So often the pupillary aperture in a case for iridendeisis is smaller 
than the normal, and one is compelled to reach farther into the anterior 
chamber through a narrow corneo-scleral incision to grasp the sphincter of 
the iris. An ex a m ple of the second of the two statements is seen In the 
many different types of iris forceps on the market : some are long, others 
short; some having fenestrated handles, others ribbed bandies; some are 
double-acting and others single-acting. Each operator must select instru- 
ments as the} feel to him, remembering certain essentials for the instru- 
ments, as a class, and learn to u>e a satisfactory model or type until pro- 
ficient. The spring-handled, humming-bird bill, iris scissors are very satis- 
factory instruments for all forms of iridectomy ab a lento. They are, 
however, of no value for an iridotomv or for any iridectomy cb int/rno. 
De Wecker scissors must be used for this, and this can be obtained with 
double blunt points, double sharp, or with points sharp and blunt. Bar- 
ra quer’s modification of de Wecker scissors, even finer and more delicate 
scissors, is quite ideal for the intra -ocularly performed peripheral iridotomv 
of a cataract extraction. On the other hand, they are too small for a broad 
iridectomy or e\ en in many optical iridectomies, and certainly are of no 
value for an iridocapsulotomy. Keratomes can be purchased in all sizes 
and with as many different angles, between the blade and the handle, as 
it is possible to make. The type of operation to be done and the depth of 
the anterior chamber in an eye to be operated are the deciding points rela- 
tive to the shape, the size, and the angle of the blade. A small corneal 
paracentesis can be done with a wide keratome, if none other is available, 
but it b certainly not the ideal instrument. The same applies to the narrow 
limbal incision necessary for an iridencleisb. For this, the ideal keratome 
is one with an obtuse angle and a narrow blade. A broader keratome may 
be used if none other b available, but greater care and attention are de- 
manded in making the incbion. 

Many surgeons prefer a blepharostat. Others operate equally well when 
the lids are held open by the finger rips of the surgeon or an assistant. lid 
e!e\ators of various models can be obtained, and while most are good, the 
smallest and most delicate lid elevator which can be used b probably the 
best. 

The position of the operator b also an important factor. Naturally, 
unusual circumstances connected with an operation will be met by a 
capable surgeon. In most instances, however, surgeons universally use 
their right hand (if right-handed) fora cutting instrumentand the left hand 
for fixation. The position which will permit greatest visibility b the ideal. 
Therefore, under all circumstances except those extraordinary ones referred 
to above, it seems best to have the operator stand to the right side of the 
patient, facing him, and to introduce the keratome from above with the 
right hand while the eyeball b fixed at a point on the limbus opposite to 
that selected for the entrance of the keratome. In this wav the various 
necessary angles through which the handle of the keratome must be car- 
ried, in entering the anterior chamber accurately, are readily earned out. 
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and the surgeon can see the tip of the Leratome the instant it appears in 
the anterior chamber angle. These two points are most important in the 
technique of an iridectomy, and they demand serious consideration (Figs. 
420 and 421). 



The various operations which are to be considered herein are as follows: 

1. Iridectomy. 

(o) Preliminary. 

(b) Optical. 

(e) For incarcerated foreign bodies, for cysts of the iris and for 
tumors of the iris. 

(d) Anti-glaucoma iridectomy. 

(i e ) Iris prolapse, postoperative and post-traumatic, and the iri- 
dectomy of corneal fistula*, or corneal ectasia? and of corneal 
staphylomata. 

2. Iridotomy and iridocapsulotomy. 

3. Sphincterotomy and sphincterolysis, iritomy and iridolysis. 

4. Operative iridodialvsis and the repair of iridodialysis. 

5. Transfixion of the iris. Chronic relapsing iritis, and anterior and 

posterior uveitis. 

0. The iris surgery of: 

(n) Cataract extraction. 

(1) Complete or incomplete iridectomy. 

(2) Peripheral iridectomy or peripheral iridotomy. 

(b) Conieo-scleral trephining. 

(e) Sclerectomy. 

(<0 Iridencleisis. 

7. Anterior chamber retention and implantation cysts. 
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IRIDECTOMY 

Iris surgery, as it applies to cataract extractions, to corneo-scleral tre- 
phlnmgs, when combined with various forms of sclerectomy, and as a part 
of iridencleisis, will be considered more in detail under that section which 
has to do with the major problem under consideration. Iris surgery is an 
important part of the technique, and with each of these when properly 
done (under the various conditions which present themselves), the pro- 
cedure, as applied to the iris itself, may mean the difference between suc- 
cess or failure. There is no doubt that a peripheral iridotomy is ideal in 
cataract extraction. On the other hand, certain conditions are present at 
times which demand a complete iridectomy. The same applies to a corneo- 
scleral trephining, though here the indications are even less elastic. 

In general, the technique of a simple iridectomy applies to all the condi- 
tions for which it is indicated. Those considerations and recommendations 
outlined in the first part of this chapter are basic, even though many cases 
have individual characteristics and peculiar demands. General anesthesia 
must be used in painful eyes, in acute congestive glaucoma, and with 
children. The keratome is the usual instrument for opening the anterior 
chamber and, except with a very shallow anterior chamber, the keratome 
is far better than a cataract knife, regardless of the models recommended 
for this. 

The eyeball is fixed with satisfactory fixation forceps (usually one with- 
out a lock) at a point, close to the limbus, opposite to the site Tot the limbal 
incision- The tip of the keratome is usually applied about 03 to I mm. from 
the eorneo-sderal junction line. Many operators will start 2 to 3 mm. 
behind this, passing the tip of the keratome subconjunctivallr to that 
junction- Undoubtedly many cases of simple, primary non-inflammatory 
glaucoma, as well as congestive glaucoma, which respond to a simple 
iridectomy, do so— not because of the iridectomy alone, but because of the 
long oblique path the keratome takes through the angle of the anterior 
chamber, reopening thereby Schlemm's canal. For this reason the keratome 
should enter the angle as far back as is possible. The blade of the keratome. 
when applied, should be at slightly less than a right angle with the plane of 
the iris- Figure 422 illustrates this- As soon as the tip appears in the 
angle, the handle is depressed, as in 2 of Figure 422, so the plane of the 
blade is parallel to the plane of the iris. The tip is then carried down into 
the anterior chamber until the width of the incision, at the limbus, is of the 
proper size. The blade is then withdrawn. When this procedure is started, 
the anterior chamber may be lost and unless one is careful, the iris itself 
or even the capsule of the lens will be damaged. To prevent this, the handle 
of the keratome is depressed even more so, as in 3 of Figure 422. and with- 
drawn. In this position, if the iris and the lens do move forward, they will 
not be damaged by the tip of the keratome. As the keratome blade is being 
withdrawn, it should be moved obliquely sideways against one end of the 
limbal incision. More aqueous will be retained in this way with an even 
less probability for traumatizing the lens- The fixation forceps is then 
turned o\ er to an assistant and the iridectomy itself carried out- The 
patient is directed to rotate his eye downward (if the iridectomy is being 
done at 12 o'clock) and to keep it in that position- If the patient is restless 
or unruly, or if operating under general anesthesia, the assistant will need 
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to rotate the eye downward with the fixation force]*. He mu-t not. how- 
ever, press upon the eyeball with the forceps. If visibility is obscured by 
luemorrhagc into the anterior chamber, this mu»t Ik* washed out first. In 
irrigating blood from the anterior chamber, it is not always nrcrssnry to 
introduce the tip itself into the chamber. If the irrigator tip i> hchl against 
the posterior lip of the incision, depressing it very slightlv. the fluid will 
enter the anterior chamber and set up therein a tiny w hirlpool earn mg out 
the blood without danger of damage to the lens from a sudden movement 
of the patient.^ The iris forceps is then introduced into the lips of tin* 
wound, depressing the posterior lip slightly, and the closed tip of the for- 
ceps passed ^downward close to the posterior surface of the cornea until the 
sphincter iridis lias been reached. The blades are then permitted to open 
for 1 to 2 jmn., and a tiny fold of iris is grasped as close to the sphincter as 
is possible. With the scissor* in the operator's opposite hand, held at the 
lips of the wound, this fold of iris is withdrawn the proper distance and cut 
oir deliberately and smoothly lmt immediately. If the forceps is not 
applied at the sphincter margin a tiny bridge of iris may remain uncut 
The sire of the iridectomy desired is controlled b\ the amount of iris with- 



drawn; by the position of the blades of the iris scissors; «nd by rutting the 
iris in three .stages, us recommended for the iridectomy of glaiicom.t. I‘ig- 
ure -123, .1, It, and C, illustrate the grasping and withdrawal of the nr* 
Figure 42 1 shows the blades of the iris in a line with the position of the iris 
forceps for a minimal iridectomy; and It with the Wades of the scissor* at 
the right angle to the direction of the iris forceps when a larger iridectomy 
is desired. 1’or an nnti-glaucoma iridectomy, fir*t one angle of the pro! iji*e 
iris is cut. then with continues! traction a vers* slight iridodtalyris is done 
and the opposite angle of the withdrawn iris cut. completing the iridectomy 
With the lir>t of the three, a* in A of Figure 424. it is possible to make nil 
iridectomy so small that only the sphincter itn-lf is rr*eeted. With I icun* 
12 4. It the broadest pnvihle iridectomy ran l*e done n nd one I** certain that 
the nKit of the iris has Urn eut or tom from its lay. It is pos-iblr tlwt 
this tuny open the filtering angle of the atiterior cliamWr. A list-mo rrhagr. 
however, rather often develops which imH l*e irrigated fn.ru the nntrrmr 
chamlicr. , 

Kirby has shown repeatedly that the sire am! shape of an tml«wtn»i> i* 
modified to a great extent «s well by the distance at which one pr»*p' *« r 
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iris from the circulus minor. The closer the iris is grasped to the pupillary 
border the wider the iridectomy and the more converging are the pillars 
the coloboma. An iris which is grasped mid-way between the root and the 
pupillary border will permit a narrow iridectomy, with almost parallel 
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pillars and with an equal amount of resection at the roots of the iris, as 
compared with any other type of iridectomy. This finding is therefore to 
be considered with the technique which includes the position of the cutting 
blades of the iridectomy scissors. 

The reposition of the pillars is of next importance. Irrigation, if this 
must be done, will often replace the pillars at the same time, so that they 
now lie normally. They should appear, in general, as in the diagrammatic 
sketch of C, of Figure 424. The iris spatula should first depress the posterior 
lip of the wound and then be passed into the anterior chamber at the angle 
so that the back of the spatula lies upon the surface of the iris near a pillar. 
The iris is then gently stroked toward the coloboma until that pillar or cut 
edge of the iris lies free. The same procedure is done to the opposite pillar 
of the coloboma (Fig. 425) . Occasionally the iris may prolapse immediately 
after the kcratome is withdrawn, probably because of the abrupt loss of the 
anterior chamber from a sudden evacuation of the aqueous. An attempt is 
to be made to reduce this before the iridec- 
tomy with the iris spatula. If this is impos- 
sible the prolapsed iris will have to be further 
withdrawn and the iridectomy completed. 

Because of the prolapse, the iridectomy may 
he larger than that originally desired, and also 
it may be irregular. Ordinarily, atropine is 
instilled into the eye and a postoperative 
dressing then applied. 

Various complications and mishaps may 
arise during the operation. The patient may 
be so uncontrollable or the anterior chamlier 
so shallow, that an incision of proper size 
could not be obtained. In such instances the 
wound must be enlarged by sharp scissors; 
one tip of these is introduced into the ante- 
rior chnmber, the other one lieing external 
and the wound enlarged to a proper size with short snips of the scissors. 

A narrow \ on Graefe knife often can he used to great advantage in mak- 
ing the incision for an iridectomy in those cases wherein the anterior 
chamber is absolutely lost. The knife should not be too flexible, but a ven 
fine narrow-bladed knife does seem to find its way more readilj between 
the iris and the posterior surface of the cornea. The incision can be quite 
small. Passing of the cataract knife for an iridectomy is no different than 
for cataract surgery. The points at which it should he introduced and the 
position of puncture and counterpuncture are discussed in the section on 
cataract surgery. 

If the iridectomy has been done subconjunctivallv, and it is necessary 
to enlarge the wound, a conjunctival flap must be completed first. Regard- 
less of the depth of the anterior chamber or of the beha\ ior of the patient, a 
keratome must be used for an iriectomy in all positions except those close 
to 12 o’clock and to 6 o’clock on the limbus. If the iris is not grasped close 
to the sphincter, an uncut bridge of iris may remain intact. It will, not 
happen if the iris is not cut before the dark posterior surface (pars retina) 
of the iris can be seen on the V of the iris tissue within the grasp of the 
forceps. With posterior synechia? it is oftentimes impossible to move the 





apatula (After Torok and Grout ) 
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sphincter iridis; further, in such instances, the synechia® may be so extensive 
that optical results from the iridectomy are nil and the entire coloboma 
may fill with iris pigment adhering to the anterior capsule of the lens. In 
these cases, if the sphincter iridis is tom loose from the lens capsule, a 
traumatic cataract may result. In the presence of svnechue (regardless of 
these indications) an iridectomy may compel a later lens extraction, though 
fortunately this is rare. Occasionally, an iridectomy with synechia.*, 
because of a weakened zonula from disease, plus the traction upon the lens 
while doing the iridectomy, will caase a dislocation of the lens. If so, it is 
probably wise to enlarge the corneo-scleral incision immediately and to 
proceed forthwith with the cataract extraction. (See section on Cataract 
Svirgery .) With a degenerated iris a satisfactory iridectomy is most difficult 
to obtain, and this also may compel a later lens extraction. Hemorrhage 
in the anterior chamber should be removed by irrigation if it is possible, 
and especially so in the presence of a diseased iris. Weeks and even months 
may elapse before absorption of this blood pigment occurs even if blood 
staining of the cornea does not develop. Prolapse of the vitreous may 
occur if the zonula is ruptured. A diseased zonula is not uncommon in 
iridocyclitis, and if the lens has been dislocated, this will almost certainly 
occur. An unruly patient may be responsible for this unfortunate com- 
plication. Iridectomy, in postoperative iris prolapse, with postoperative 
eomeo-scleral ectasia, or with a marginal staphyloma is commonly com- 
plicated by vitreous prolapse. For this reason it is wise to operate such 
cases under general anesthesia. 

A few less common complications occur; in general, they are the fault 
of the operator, though if the patient fails to cooperate on the operating 
table, this also is a factor. An oblique incision will be made if the handle of 
the keratome is permitted to turn, so that the blade passes into the anterior 
chamber, partly through the cornea and partly through the sclera. An 
interlammelar incision will occur, in the cornea, if the tip of the keratome 
is not permitted to penetrate the anterior chamber before the handle is 
depressed, bringing the plane of the blade parallel to the plane of the iris. 
This complication will be recognized by the non-escape of aqueous and by' a 
peculiar dull gray appearance to the tip of the keratome. As Tdrok and 
Grout say part of the blade which appears in the anterior chamber has the 
same luster as the rest of the blade that has not entered the cornea; tfic 
part of the blade engaged in the corneal wound is a peculiar dull gray, 
lusterless in appearance, and in a properly made incision, this part is but 
little wider than the thickness of the cornea itself. In an iuterlamelLtr 
incision itself, the engaged part of the keratome is much wider. In exag- 
gerated cases of this error it is possible that the keratome may separate 
thclayersof the cornea without entering the anterior ehamberatall. Injury* 
to the iris by the keratome is serious, for the underlying lens capsule may* 
be injured at the same time without the operator being aware of this. The 
damage may occur when the keratome is being introduced and when it is 
being withdrawn. A keratome tip which becomes engaged or entangled in 
the iris while it is being introduced must be immediately’ withdrawn. Tjie 
incision must then be enlarged or completed with scissors. For this reason, 
one dare not continue with the keratome if hemorrhage should appear and 
cover the tip of the keratome. Damage to the lens capsule as the keratome 
* Surgery of the Eye, Lea & Febiger, 1925. 
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Jars of the coloboma. The tip of the kcratonJ u--|i'j WS bctween the pil- 
capsule in withdrawing it, if tile handle of riie ker tllc lent 

depressed. As the iris is picked up with an iris foram, '““i “ not furtl,cr 
occurs for dimmp'm; the lens capsule. A restless Sntn l‘ Cr op, !" rt "nity 
tion may he responsible for those instances. It occur, u l " T* '. ll " ,nina - 
ins forceps i, advanced too far across the anterior chmilwr I '.“"I ' ,f tlH ' 
the sphincter iridis. Iridodialvsis occasionallv «. C „U „r ’ ‘If* n l •"W'l 
ken, tome hreomes cnpapsl i„ the iris and a, IT " "i” **»' of "«•' 
even farther into the anterior chamber, ',l,e iris is lorn ‘fw Zn hST"' 
Iri general, the postoperative reaction which develop, i, ditec h .'.r 
port Innate to tlie preoperative state of health present in th , P , 

amount of damngc one has done to tlie iris with tlie forceps the ™ 
and the iris spatula. Surgery in the presence of a delncS’a ml 'I"""; 
,r,s as in old indoeyditk should hefollmved hy forego proteid tbvmm 
A discussion of the specific indications for a simple iridectomy is rmite 
slmoT' ICrc ' ,. A | 1’™*"?'"“?' iridectomy was at one time considered 
almost an essential. \ anous arguments ivcrc ndvanrai as „„ excuse or the 
rcaxins for doing it. I crimps the only logical one was that it did hasten 
artificia i.v the maturatiim of an immature cataract. Certainly it permitted 
ar iCml npoimR ,f it ,l„! not. of itself, do this. Other tomnioi, slatements 
are that it permits the operator to learn how his patient will behave during 

lioriST’"' r' ' S'n S "” |,l i ncs sui.Hspicnt eat, .met extract!, 
liotii are liaseil upon a fallacy. It actually s, ilijccts tile patient to an no 

TT 5 *"? ."1*™*'°". ri.'l '>"t Simplify the *„l, sequent cataract extra - 
ion. and ,t docs make impossible the extraction of the lens with „„ i nl „ 
IhJ ,nanv , t ‘ a ^. s " f central nuclear involvement, „ p„ 

hminnry iridectomy may function as a satisfactory optical iridw'tom 
-Mans o these eases are poor operative risks for catnmct extinction, tl, (we 
the > will stand uneventfully tlie minor surgery of an iridectomy T| 
progress of tlie nuclear form of cataract is oftentimes so slow tint t U 1 " 
hminnry iridectomy tnay lie sufficient to give them fair vision f, 
remaining years of their lives. Under such circumstances ft ; s „ | )r • , 
surgical procedure and should lie carried out. In genenil, how 
routine iridectomy preliminary to cataract extraction as a first Cr ’ 11 
ation is unnecessary and obsolete. ’ ‘ °l ,or * 

Occasionally, one meets a case of more or less inti mu-scent catar 
secondary hypertension. In these instances, as long as one Can saVf. 1 

wlf that the ocular hypertension seen is not a preliminary f onn 0 r J s , l,n * 
hut is secondary to the lens condition, then a preliminary iri i 
indicated. It would he unwise to proceed with the Ien 3 * 0 «l t ^- 0in '. ,s 
Wed Lately. Such an iridectomy should he basal in character, i C ^, on ,,n_ 
of the iris is to he resected at the time of the iridectoim.’ v’’ 
portant, and especially so in these eases, is the great care that * lin ’ 
must take to prevent operative injury to such lenses. °/? < rafor 

aract extractions have been done in the presence of inod,^. , ” ' c ‘ ,f * 
secondary ocular hypertension without any resulting catajwi 
«m improper procedure and is to he condemned. (See discus* 
burgical Indications for Glaucoma.) 1 under TV 

Optical Iridectomy.— All other things being equal an ... . / kc ’ 

llcw! not Iiq anv larger than tlie individual circumstance*"; 

3^ ' b vt'iliar tty } 



57S SURGERY OF THE IRIS ASD THE ANTERIOR CHAMBER 


case demand. For central cornea! and lens opacities, its best position is 
the inferior nasal quadrant. Other circumstances may make it necessary 
to place it at almost any other point on the limbus. The results of 3n 
optical iridectomy are often disappointing. A non-use amblyopia may be 
already established. Corneal opacities may be accompanied by so much 
irregular corneal astigmatism that the vision will be improved to a very 
slight degree. This is one reason why. if done for this purpose, it is to be 
as small as is consistent with the opacities present in the cornea. Ordinarily 
an optical iridectomy need not extend to the root of the iris. Naturally, 
one which lies beneath the upper lid will be of little value. An optical iri- 
dectomy done in later years for congenital lens opacities is rather likely to 
be a disappointment, for these cases are accompanied by amblyopia and 
nystagmus. Preoperatively one can oftentimes estimate the possible value 
of an optical iridectomy (regardless of the indications) by dilating the pupil 
and then studying the visual acuity of the patient through a stenopaic disk 
or pin-point diaphragm, adjusting this to various positions until one has 
discovered that which gives maximum vision. Ocasionally, one has no 
choice in the matter for cases present themselves where the entire corne3 
is badly scarred except for a small segment at the periphery quite dose to 
the limbus. Even these can be assisted materially. A very small keratome 
incision is to be made and the iris grasped with a forceps at that point 
where the artificial pupil is wanted. The blades of de Wecker scissors are 
then passed into the anterior chamber beneath the iris forceps and that 
portion of the iris in the grasp of the forceps cut. In this wav a round or 
oval peripheral eccentric pupil will be formed, and even if the sphincter 
iridis should be adherent behind the corneal cicatrix, one has obtained the 
best result possible. An iridectomy at the absolute root of the iris, that is 
immediatdy beneath the corneal limbus, is the least satisfactory of all 
artificial pupils. The physical defects of light which passes through this 
area of cornea and the underlying lens arc great and insurmountable, and 
do not give any great improvement in visual acuity. 

An iridectomy for incarcerated foreign bodies, for cysts of the iris, and 
for tumors of the iris is grossly no different from any other form of iri- 
dectomy. Naturally no more iris should be removed than is necessary to 
remove a foreign body. On the other hand, while tumors and cysts are 
usually small, sufficient iris should be removed so that it is reasonably 
certain one has made his section into and through normal iris tissue. In 
such tumors of the iris, the patient must lie kept under observation, for the 
eye is always a potential site for recurrences. It stands to reason that 
microscopic analysis should be made of the tissue removed in all such 
instances. The indications and the counter-indications for an anti-glau- 
coma iridectomy will be considered under Glaucoma. 

In review, the following points should be emphasized. A subconjunctival 
approach is permissible and, while not necessary, it does make certain a 
rather long incision through the depths of the filtering angle. If so, the 
angle is probably opened by the incision and certainly the root of the iris 
can be more readily reached in the iridectomy . The width of the iridectomy 
need not be extensive. The depth of it, however, should go to the base of 
the iris, even to the practice of cutting first one angle of tire prolapsed iri«, 
then doing a small iridodialysis, and the subsequent incision of the opposite 
angle. The success which follows an iridectomy in acute congestive plan- 
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coma depends probably upon the evacuation of the contents of the anterior 
chamber and the relief of tension thereby, and upon opening of the filtra- 
tion angle of the anterior chamber. It is very doubtful if any “cicatrix a 
filtration” 1 is formed. Successful results arc not uncommon, and the most 
careful examination of these fails to show any point where subconjunctival 
filtration is occurring. (Sec recapitulation of the late results of glaucoma 
surgery.) It is for this reason that a simple iridectomy is so generally 
unreliable. In simple non-inflammatory glaucoma, the filtering angle has 
long since been permanently anti irrecoverably occluded, and unless the 
sclerotomy incision of the iridectomy should happen to reopen it, no suc- 
cessful results can occur. Subconjunctival filtration must be established in 
such instances. 

The use of a mydriatic following an iridectomy for glaucoma is to be 
decided in each individual ease; for certainly one does not wish to have 
postoperative synechia develop. An initial immediate postoperative instil- 
lation is proper while the anterior chamber is still open and remaining 
unformed. After the anterior chamber has reformed, synechife can be pre- 
vented by the use of the adrenalin dilators alternated with the various 
miotics. 

The iridectomy of postoperative and post-traumatic prolapse, that of 
corneal fistula and that of ectasia and of lirnbal staphylomata have been 
discussed in part under the section on surgerv of the cornea . The iridectomy 
for prolapse after a cataract operation will be covered in that section. 
The optica! iridectomy of congenital dislocation of a lens is also considered 
in that subsection. (Sec the Marfan Syndrome.) A conjunctival flap is 
necessary in almost nil of these instances. After the irideetomv , the pillars 
of the iris coloboma must lie free. Corneal or scleral sutures at the liinbus 
may be used whenever they are necessary. The conjunctival flap can be 
moved down above them, and they themselves may be taken out after the 
flap has returned to its original site. In all of these cast's the flap should be 
prepared and the conjunctival sutures in place, though untied, before the 
anterior chamber is opened, the iridectomy done, and the juxtacorneal 
bridging of conjunctiva or of cicatrix resected. In operating an iris pro- 
lapse, Leber felt that it was advisable if possible to release the iris from the 
lips of the wound through which the prolapse occurred. If was his recom- 
mendation that the overlying conjunctiva be opened, the iris prolapse 
grasped in a forceps, and blunt probe passed around the entire circumfer- 
ence of the prolapse releasing it from its adhesions before the prolapse itself 
is resected. After a prolapse, irrigation of the anterior chamber and the 
careful use of the iris spatula, will permit freeing of the pillars of the colo- 
boma so that a satisfactory result can be obtained. 

Attention is to he called to Vogt’s 2 composite iridectomy, which is a diag- 
nostic iridectomy in the presence of an immobile iris, and of aphakia when 
it becomes necessary to search the vitreous chamber in detail, and the 
contracted iris would make this difficult; also in cases wherein possible loss 
of vitreous (aphakia) would be serious. After subconjunctival injection of 
novocain, from 3 to 5 tiny openings are made at the extreme margin of the 
cornea with a small lance knife, each opening being from 1 to I§ mm. long. 

l Terr ten. F., Chirtirgie de L’Ocil et de ses annexes, Masson et Editeurs, 1121. 

t \ ogt, Die operative Theropie und die Palliogcne«e der NctzhautablosunR Verhg Duke, 
Stuttgart, 1930. 
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These openings are made parallel to the root of the iris bv a very rapid 
entrance of the knife and as rapid a withdrawal so that no aqueous is lost. 
He then uses his very small forceps (Vogt’s Scherenpinzette), introducing 
it into each one of these tiny openings, withdrawing as much of the iris as 
is possible and resecting it with pince-sciseaux. As the 3 to 6 holes which 
he has made at the limbus are all grouped clo'c together, these multiple 
partial iridectomies form one large coloboma without the loss of any 
aqueous or vitreous, a composite iridectomy wholly satisfactory for any 
subsequent investigation or surgery. 

Iris Prolapse.— Bettman and Barkan 1 are very much in favor of the use 
of trichloracetic acid in the treatment of iris prolapse. They feel that the 
advantages of trichloracetic acid over the actual cautery (see section on 
Litnbal Surgery , page 566) are important. Quoting them: 

The advantages of trichloracetic acid over the actual cautery are several: (1) 
the acid produces & dry, white coaguluin which prevents the entrance of bacteria; 
whereas the cautery causes sloughs and bums tissue and therefore actually favors 
the multiplication of bacteria. Moreover, this coagulum is formed immediately, 
and is therefore a guide to its application. (2) A firmer cicatrix results and there is 
therefore less danger of a resulting staphyloma when trichloracetic is used. (3) 
The acid can lie applied more evenly over a large prolapse. (4) There is less reaction 
following its use than -when the actual cautery is applied. Trichloracetic acid 
(CCI.CO.H) is obtained in crystalline form, and in this form is exceedingly hygro- 
scopic The method of using’it is as follows: The eye is thoroughly cocainized. A 
few of the crystals are put into a medicine glass and 1 drop of saline is added. It is 
essential that only 1 drop be added in order that a saturated solution may be ob- 
tained The crystals go into solution quickly and absorbed sufficient water from 
the air to dissolve completely. A toothpick is dipped into the solution. The wood 
absorbs enough acid for the purpose and any excess is carefully wiped off on the edge 
of the medicine glass. The region of the in* prolapse is dried with a cotton appli- 
cator The point of the applicator containing the acid is gently touched to all parts 
of the prolapsed ins or, if the ms is under the conjunctiva to the conjunctiva over 
it. Almost immediately the prolapse will be seen to turn a milky-white color. 
After a few minutes (the eye held open during this time) the eye is irrigated well 
with saline to wash out the remaining acid. The above procedure is repeated daily 
for about a week, and then about twice weekly. After a week’s application the 
prolapse diminishes in size, flattens remarkably, and begins to be covered with a 
thin white eschar. 

Naturally the total period of treatment varies with each individual case, 
but when used in properly selected cases it produces results which cannot be 
equalled by other methods of treatment, and the author, with them, be- 
lieves it deserves a more general consideration. Its danger lies in the fact 
that, while it may remo\ e the extruded iris, it does not release the incar- 
cerated lips of the iris. Hence, it has the same contraindication as that for 
the use of the actual cautery; not to be used in the presence of iris irritation, 
not indicated in major prolapses, and its use must be carefully checked by 
repeated slit lamp examination, an iridectomy to be done instead of the 
acid if any posterior punctate keratitis is present, and its use stopped if 
any posterior cornea! deposits develop. 

There are some contraindications to iridectomy, and w Idle they are few 
in number, they are no less important because of this. The “pros” and 
“cons” of a preliminary iridectomy have been discussed. An optical iri- 
dectomy is unnecessary unless one is able to improve vision. Dilating the 

i Am Jour Oplith., Scr. 3, vui 20, February, 1937. 
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pupil anti examining the visual acuity with a pin-hole diaphragm and/or a 
stenopaic slit will decide this. Extensive staphylomata with secondary 
glaucoma are usually hopeless conditions, and an enucleation is more often 
indicated in these than is iris or corneal surgery. In chronic secondary or 
post-iritic glaucoma an iridectomy or some similar form of iris surgery is 
indicated. In the acute phase of this, however, an iridectomy is not indi- 
cated unless mydriatics have Wen of no avail in breaking down the iris 
synechia?, and the case continues progressively worse in spite of the usual 
therapeutic measures instituted with repeated corneal paracenteses. (See 
Section on Secondary Glaucoma relative to this.) An iridectomy is often 
without results in severe iridoevclitis without ocular hypertension, but 
with an inflamed and abnormally vascular iris with ocular hypertension; 
its use is frequently of great benefit though fraught w ith danger because of 
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subsequent rapid lens changes. TJtis may occur even though the lens has 
not been injured by the surgery. (One sees a similar sequence of events 
not uncommonly after a basal iridectomy for acute congestive glaucoma.) 
The cause of this probably rests with nutritional impairment of the lens. 
Injury to the lens during such an iridectomy is a most unfortunate occur- 
rence. It always results in further iridocyclitis and demands further 
surgery. In such instances one must be prepared to do a lens extraction 
subsequently or perhaps very shortly thereafter. It is w ise from a medical- 
legal standpoint to inform the patient of this possibility. 

Cases occasionally present themselves where there seems to be indications 
for an iridectomy or iridocapsulotomy. The iris is, however, highly vas- 
cularized, with large tortuous \enotis loops (Fig. 420). At the same time 
the iris stroma shows considerable degeneration. In such instances a 
patient is rather likely better off w ithout further iris surgery . 
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DODOTOMY AND IRIDOCAPSULOTOMY 

These are procedures for conditions seen folio win" cataract extractions, 
traumatisms, and other inter-ocular operations. They have, as their aim, 
an incision through the iris, or the iris and an opaque capsule, reestablishing 
thereby a clear pupil Ian* aperture. The procedures will be discussed in the 
section on the complications following cataract surgery. 

SPHINCTEROTOMY AND SPH3NCTEROLYSIS 

They are the operations indicated in the presence of anterior synechia?, 
i. e., when the iris has become adherent to the posterior surface of the 
cornea. Sphinecterotomy and sphiucterolysis have been di>cussed in part 
in the section on Surgery of the Cornea, Chapter XVI. The most important 
points are repeated here- Adequate illumination and operating binocular 
loupes should be used, regardless of the age of the operator or the state of 
his accommodation. In most instances, especially in those cases wherein 
the synecliite are not purely central to the cornea, the pupil should be 
contracted with a miotic before the instillation anesthesia is used. Sphinc- 
terolvsis is the operation of releasing an adherent sphincter iridis from the 
posterior surface of the cornea. It is done usually with a fine Ziegler knife 
needle. The point of entrance, through the cornea near the limbus, is 
ordinarily on the same horizontal meridian at the external limbus as are 
the anterior synechia. The fibers can be cut in part with the cutting edge 
of the knife and also, in part, released, using the back of the knife as a 
curet. Sphincterolysis, according to Scbulek, is for the larger and more 
dense anterior sy nechite, especially when they are eccentric. In these cases 
the pupil must be contracted. The eyeball is fixed with proper forceps and 
a narrow cataract knife ora Wheeler knife needle passed through the cornea 
at the limbus near to the adherent synechia?. The tip is passed across the 
anterior chamber above the scar, and then to a counter-puncture on the 
outer side of the scar, that is, the knife (in the case of an inferior leukoma 
adherens) would be passed from 7 o’clock on the limbus across the anterior 
chamber for its counter-puncture to 5 o’clock. Schulek, in his original 
operation, made the puncture and the counter-puncture always in the 
cornea. The operation now is done commonly from limbus to limbus, as 
recommended by Blaskovics. As soon as the counter-puncture has been 
made, the synechia? are cut by a to-and-fro movement of the knife. It can 
be withdrawn without completing a corneo-scleral section as soon as this 
has occurred. Occasionally a leukoma adherens is accompanied by a small 
corneal ectasia. In such instances Schulek's technique may be used. A 
Wheeler knife needle is passed through the cornea at the edge of the scar, 
with its counter-puncture on the opposite side of the scar. Tire adhesion 
is severed the same way, with the cutting edge of the knife, down to the 
limbus; but a bridge of conjunctiva is allowed to remain intact there so that 
the corneal flap formed by the knife is held in position. The iris will retract 
as soon as the synechias are cut, for the operation should be done under 
pilocarpin or eserin miosis, and a satisfactory pupil ought to appear abo\ e 
the point of puncture and counter-puncture. 

The operation known as iritomy. according to de Wecker, is rather sim- 
ilar, except that the synechia: are cut with a keratorae, and a peripheral 
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iridectomy is performed on that portion of the iris external (juxtalimb.il) 
to the cut in the sectioned adhesions. De Wecker’s scissors should be used 
for this. If the lens is normal and in position during this operation, care 
must be taken that the anterior capsule is not further damaged during the 
iridectomy. Also the keratome should be withdrawn as carefully as 
possible, as in all keratome incisions. 

Iridolysis "was an operation first advanced by Lang for releasing iris 
synechia by means of two knife needles, a sharp and a blunt one. It has 
no advantages over the three other procedures mentioned, and the difficulty 
of doing it and the dangers connected with it more than offset any value it 
may have. The iridectomy (iridotoim) of de Weckcr, of Czermak, the 
Ziegler V-shaped iridotomy, and several satisfactory or slightly more com- 
plicated forms of iridotomies, will lie considered in the section connected 
with after-cataracts. 

Anterior synechia? are not uncommonly connected with traumatic cat- 
aract. One is faced here with the problem of which condition should be 
corrected first. The loss of the anterior chamber after a keratome incision 
makes further surgery upon the anterior synechia practically impossible at 
that time. In most instances, in an operation for a traumatic cataract, the 
keratome is the proper instrument for opening the anterior chamber. The 
operator usually cannot correct the synechite and do a linear extraction at 
the same time. In a case of synechia* lying close to the limbus, it might be 
possible to use a cataract knife to section the syuechire as described uuder 
sphincterolvsis, and then complete the corneal section and proceed with 
the lens extraction. Such corneo-scleral incisions must be kept quite small, 
Iimbal puncture and a counter-puncture are usually necessary for the 
satisfactory sectioning of synechiie, and in all cases, except most unusual 
ones, this should be the guiding rule. For that reason it is sometimes wise 
to sever the anterior synechias first and then at a later time rcmoie the 
traumatic cataract. The same applies to iris prolapse w ith extensive lacer- 
ations of the cornea. At the time of the initial repair the iris prolapse must 
he resected but, if the eyeball is to be saved, it is better to work for satis- 
factory healing of the initial corneal damage and then to sever, at some 
later time, the anterior synechiie which may remain. It would be unwise 
to attempt complete release of the adherent iris from the posterior surface 
of the cornea at the time of the first operation, and by extensive and too 
long continual surgery damage the lens or even jeopardize the integrity of 
the eyeball. Many cornea! lacerations are Y-, X-, or T-shaped. Erett 
when covered with a conjunfctival flap (as they should be when originally 
repaired) the anterior chamber is so slow in reforming, due to the shape and 
extent of the wound, that e\en if a complete release of an incarcerated and 
prolapsed iris is obtained, subsequent synccluie develop postoperatively. 

In general, if it is possible, anterior synechiie are best corrected with a 
knife needle. The keratome and the cataract knife w hen w ithdrawn leave 
a collapsed anterior chamber and new synechiie may, as a result, immedi- 
ately reform. The withdrawal of a knife needle, however, docs not result 
in the loss of the anterior chamber, and this complication is thereby pre- 
vented. 

The movements which the operator should impart to the knife needle 
are somewhat different from those Used with the cataract knife. Beard 1 

* AugenarxlUchen Operationem Cxermak-Etschniu. vol 2. 
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speaks of these former as being “slicing in nature,” dividing the adhesions 
as the knife is withdrawn. When using the knife needle, its point of inser- 
tion in the cornea, or at the limbus, acts as a fulcrum, and elevating or 
depressing the handle as the case may be, applies the edge of the knife 
firmly against the fibers of the synechia?. This renders them even more 
taut than that tension obtained by the miosis alone. Lax fibers cannot be 
cut with a knife needle, no matter how sharp it may be. The movements 
of a cataract knife or a Wheeler knife needle are essentially a sawing, 
to-and-fro, movement ami there is no utilization of a fulcrum for cutting a 
synechia with these. After these operations, maximum dilation of the 
pupil should be obtained, by atropinization, and postoperative hot com- 
presses started as soon as possihle to minimize postoperative inflamma- 
tion. Foreign proteid therapy is also usually indicated. 

EUDODIALYSIS 

Operathe iridodialvsis is a procedure deliberately carried out in certain 
operations connected with the treatment of glaucoma. The broad iri- 
dectomy to be discussed for simple non-inflammatory glaucoma is probably 
successful only because of the coincident iridodialvsis, unless it should be 
that incarcerated iris pigment causes the filtering cicatrix. Certain oper- 
ations which incarcerate the iris subconjuuetivally, with the formation of a 
filtering bleb, also have as part of their technique an iridodialvsis. The 
author, in working on the iris inclusion operation in the eye of the rabbit, 1 
had included this technique in some of his rabbit operations. One of tlie 
statements made therein in the conclusion of the original article is as fol- 
lows, “There is a doubt whether iridodialvsis, though it simplifies the 
amount of incarceration, play s any important role in the permanent results. 
It does make possible an early eversion of the iris, but the immediate 
hiemorrhage that occurs is an unwanted complication.” 

Traumatic iridodiah sis is not uncommon. Unilateral diplopia may lie 
present, a late secondary glaucoma is not uncommon, and the cosmetic 
defect is oftentimes marked. The dialysis may be of all degrees, varying 
from that of a minute and barely visible separation to one so complete that 
the iris is contracted to a small gra> bundle still adherent to the limbus at 
only one place. A case with this degree of invohement is not surgical 
except for the consideration of corneal tattooing, as long as they do not 
develop a secondary glaucoma. The lesser forms of iridodialvsis. even if 
multiple, can be satisfactorily corrected surgically. Several men have writ- 
ten about it, showing fairly consistent results. Xo operative procedure 
should be attempted until the eye has reem ered wholly from the effects of 
the original trauma. Naturally' this means that any hyphemia from the 
original defect must have absorbed entirely. 

Cocain anesthesia is instilled, but the pupil should be kept in moderate 
contraction with pilocarpin A van Lint type of conjunctival flap is to be 
lifted from about the limbus and the smallest possible keratome incision 
then made through the sclera, I mm. behind the termination of the cornea. 
A sharp T.vrell hook is introduced through this incision into the anterior 
chamber, on its flat, laid upon the iris as close as is possihle to the detached 
root, the hook engaged in the iris stroma, and withdrawn a very slight 
‘ .Arch Ophth.. 8. 550-567. October, 1932, 
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amount (Fig. 427, A). While it is held in this position, a fine Xo. 6-0 
enameled black silk suture is passed from the anterior surface of the iris 
through its structure, and the hook released. In the case of Figure 427, 
B, three such sutures were passed, giving the immediate appearance seen. 
The needle is passed with a very small bite in the sclera at the posterior lip 
of the keratome wound, the suture tied firmly awl the ends ait short. The 
tip of a very narrow iris spatula can enter each of these incisions and smooth 
the iris to the lips of the incision, assisting in the incarceration. A small 
iridodialvsis can be corrected, usually with one limbal incarceration; a 
larger separation will need several. The conjunctival flap is then brought 
over and sutured. 


A 



Fig. 427. — The technique of mrlodialysis correct too. 

These multiple incarcerations might function as filtering cicatrices, but 
this is not desired. Therefore, five days later, the conjunctival sutures are 
to be untied, the flap allowed to retract to its original position, and the iris 
incarceration sutures removed. Each one of these incarceration points is 
then carefully hut lightly wiped with the actual cautery, destroying the hit 
of iris tissue which was extra -ocular and at the same time cauter'iAng the 
superficial layers of the sclera there. The flat conjunctival sutures are 
then again tied, or replaced, for two further days, after which time they 
can be cut and removed permanently. Six months after the operation one 
is unable to tell that the patient had had an iridodialvsis without examina- 
tion with a slit lamp. Glaucoma has not appeared in any of these repaired 
cases. 

Key, 1 in operating upon 2 eases of extensive iridodialvsis, did practical!} 
the same operation, except that his sutures were not buried; instead the} 

• Arch. Ophth , Ser. 2, \ol. IS. May. t932. 
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were made to pass out through a very small conjunctival flap hinged at the 
cornea and not arranged according to van Lint’s technique. The sutures 
through the iris were tied upon the conjunctival surface and the lips of the 
wound, for the flap above it, sutured in addition. Considering the possi- 
bility of infection from these exposed sutures into the iris it seems wiser to 
bury them temporarily under the conjunctival flap than to allow them to be 
exposed upon the conjunctival surface. Jameson, in I909, 1 advocated plac- 
ing the sutures in such a way that the iridodialvsis was not incarcerated, 
but the torn edge of the iris was caused to impinge against the posterior 
surface of the cornea near the original attachment. Wheeler* feels that 
iridodialvsis should not be operated unless there is some good reason for it. 
and that if this reason is present a very simple procedure will suffice. At 
the site of the iris opening, a keratome incision is made through the limbus 
and the attachment permanently secured by simply carrying a tiny shred 
of tissue from the tom edge of the iris very slightly into the limbus wound. 
Wheeler assures us that it is effective and offers the least possible immediate 
or late danger. 

TRANSFIXION OF THE IRIS AND IRIDECTOMY FOR CHRONIC 
RELAPSING IRITIS AND ANTERIOR AND POSTERIOR UVEITIS 

Transfixion of the iris is a procedure first recommended by Fuchs (Ernst) 
for the “iris bombe” which develops in cases of occlusio et seelusio pupilla*. 
The procedure is essentially a double iridotomy. If the lens is cataractous. 
it may be remo\ed at a later date. As secondary glaucoma is usually 
present, the aqueous, as it lies behind the adherent sphincter iridis and tire 
root of the iris in the posterior chamber, balloons out the iris stroma. Tire 
usual iridectomy cannot be done because of the extensive synechia? and the 
degenerated iris tissue. Figure 42$, .4, shows the faulty position of the iris 
with its adhesions in seclusion ol the pupil, as the cause for the secondary 
glaucoma which is present in these cases. Also it illustrates the path of 
the cataract knife used for the transfixion. The cataract knife enters the 
cornea no more than 1 mm. from the limbus, is to be passed directly into 
the iris beneath it, to emerge from the iris near the pupillary aperture, and 
again to enter the iris near the pupillary margin on the opposite side of the 
pupil, is then to he continued through the humped iris, and to emerge from 
the iris, and from the cornea directly above it by counter-puncture at a 
point near tbe opposite limbus similar to the point of entrance. The knife 
is to be withdrawn rather quickly. The anterior chamber collapses, and 
the iris should recede to a normal flat position with perhaps some slight 
gaping of one or more of the four incisions which were made in the iris. The 
ocular hypertension should recede immediately. As soon as the eye is 
white, the operator may proceed with the cataract extraction if this is 
necessary. Occasionally a secondary iritis will de\ elop as the result of this 
operative procedure, and if so, the results of the operation will be nullified 
by further exudate. In such a case the late results may be even worse than 
were those present at the time of the initial operation. It is then neeess3ry 
to attempt a complete iridectomy, being prepared to proceed immediately 
with the cataract operation in case the lens capsule is opened or dt-location 

1 Arth.Ophth-.To!. 38. 1909- 

* Ata. Jour. Ophth-. Str. 3. to!. 17, Acgust. 1931. 
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of the lens occurs. Chronic recurrent iritis with multiple synecliire is often- 
times treated quite satisfactorily with an iridectomy at that point on the 
iris where the major number of synechia? are present. When the procedure 
is successful, inflammation recedes, the accompanying descemetitis is 
improved appreciably, and other additional forms of therapy used seem to 
respond much better. The result in part may be due to the paracentesis of 
the anterior chamber. It cannot be denied, however, that release of the 
adhesions and the resection of a portion of this diseased iris has repeatedly 
given results clinically which nre not wholly coincidental. At times this 
surgery may also stir up an iritis to such a degree that the iridectomy is 
again dosed, no satisfactory results are obtained through the surgery, and 
the condition which follows will be even worse than before. This has been 
obsened following an iridectomy for secondary iritic glaucoma. If the 
operation is to be .successful, it must be done during a quiescent interval. 
After the heratomc incision is made, the iris is grasped at its sphincter and 
the synechia* torn by firm traction, which is slowlj applied. Synecliire can 
he torn from the iris without damaging the lens capsule, though damage 
has occurred to the lens capsule with capable operators and with the best 
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of technique. The prolapse of the iris and the iridectomy are completed 
the same as would be carried out for an uncomplicated preliminary iri- 
dectomy. The pillars are to he replaced, and hremorrhage and debris irri- 
gated from the anterior chamber. Iris stroma, and the sphincter ring of 
pigment, which remain adherent to the Jens, should not be disturbed, no 
matter how extensive. An attempt to remove them will certainly cause a 
traumatic cataract. Foreign proteid therapy must be used after the 
operation. Atropinization is most important at this time. Glaucosan and 
subconjunctival injections of adrenalin and of atropine are valuable ad- 
juncts. if they are necessary. 

A chronic low grade iridocyclitis, without synechia; with a posterior 
uveitis, also occasionally responds to a simple iridectomy. Here as well, 
one wonders whether improvement is not in spite of the iridectomy and 
because of the drainage of the anterior chamber. There is no wonder that 
repeated anterior chamber paracenteses have been accepted as a rational 
treatment in such conditions. The operation is frequently recommended, 
however, and does seem of value in many instances in which it had been 
done. 
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ANTERIOR CHAMBER RETENTION AND IMPLANTATION CYSTS 

(See Conjunctival Cysts) 

These conditions are traumatic or postoperative. Congenital cysts of 
the iris are quite a different thing and have already hecn discussed, page 
37S- The implantation and retention cysts are difficult to treat, and even 
with the best of treatment they usually result in the loss of an eyeball 
through secondary glaucoma or because of the surgical procedures at- 
tempted for their cure. Their walls are thin, and generally they cannot 
be grasped and prolapsed, for resection, as one would grasp and prolapse 
the iris. Evacuation of their contents is followed by their reformation. 
Wide limbal incisions, made abruptly, will at times result in their partial 
prolapse with the gush of aqueous which results, but it is hardly sufficient 
for their satisfactory removal. They become attached to the surface of the 
iris and an extensive iridectomy might result in a cure. Both diathermy 
coagulation and electro-cautery coagulation have been attempted without 
consistent success. Considering these cases, by and large, the only success- 
ful results obtained have been in those wherein the cysts could be removed 
together with an iridectomy. Rankin 1 recently presented from Wills Hos- 
pital, Philadelphia, a case of a large primary cyst of the iris, confirmed 
histopathologically as such, and not a malignancy, wherein a satisfactory 
cure was obtained following an iridectomy done "ab e.vtemo.” The case 
and the successful recovery are both uncommon. (See Plate V.) Following 
the keratome incision, the iris was permitted to prolapse spontaneously. It 
was grasped by a portion of normal iris tissue contiguous to the cyst, the 
iris cut there, then, by continued traction, an iridodialysis performed until 
normal tissue at the opposite edge of the cyst was presenting to permit a 
scissor snip there for completion of the iridectomy and the simultaneous 
remo\ al of the cyst. It may be necessary to repeat the operation if they 
should occur. Roentgen-ray therapy has been attempted and may be of 
assistance. Diathermy coagulation offers much more hope for success than 
does actual electrocoagulation. The prevention of these conditions is their 
best treatment, if irritation is a factor. 

Postoperath e epithelial cysts (see section on Cataract Complications) 
have been treated by Kirby with sclerosing solutions, including a solution 
of 30 per cent dextrose, and by Vail with a 1 per cent solution of tincture 
of iodine. In both instances the cyst is evacuated by a syringe and needle 
being careful not to rupture the cyst wall. Sclerosing fluid or the iodine is 
injected into the cyst cavity and then withdrawn by the hypodermic needle. 
The walls of the cyst thus collapse. 

Magitot, in his analysis of iris cysts, 5 speaks of four types, quoting 
I-agrange’s classification: simple cysts, pearly cysts, dermoid cysts, and 
cysts caused by parasites. Simple cysts, either traumatic epithelium im- 
plantation cysts or idiopathic, have quite dissimilar courses, the former 
continue to a very severe degree of involvement by reason of the lawless 
growth of the implanted epithelium— the latter are almost self-limiting in 
their course. Histologically, (Magitot) “gives no support to the hypothesis 
of a graft of epithelium.” they possess an epithelial wall, have multiple 

* Personal communication. 

* Trans- Amer. Ophthal. Soc„ 50. 301, 1022. 



PLATE V 



Cyst of the iris, spontaneous, non~mahgnant. 

(Courtesy of Dr Charles Rankin) 



ANTERIOR CHAMBER RETENTION AND IMPLANTATION CYSTS 5S9 


diverticuhe, a normal amount of connective tissue structure, have a normal 
amount of blood supply, and have as contents “a liquid similar to aqueous.” 
This is the type of cyst reported by Rankin. 

The pearl cyst is rather likely a connective tissue mesodermal develop- 
mental defect, not epithelial, nor lined with epithelium, with very poor 
circulatory supply, and cystic only by reason of central degeneration— as 
compared to the possibility of the simple cyst contents as present if not by 
actual formation of this aqueous-then by dialysis of fluid through the 
walls of the numerous small vessels. The other two types of cyst (La- 
grange’s classification) are self-descripti\ e. 

Because delayed healing of wounds of the cornea is responsible for a 
certain number of these cysts, they should be treated so that the epithelium 
will not be permitted to grow into the anterior chamber. The de\ elopment 
of an implantation cyst following a cataract operation can usually be pre- 
vented by satisfactory and adequate toilet of the operative wound. Post- 
operative fistulization from a spreading incision line was responsible for 
one case seen. Cilia in the anterior chamber should be removed even with 
an iridectomy. Other similar foreign bodies have been responsible in indi- 
vidual' instances) 
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ETIOLOGY AND DIFFERENTIAL DIAGNOSIS OF CATARACT. 
GENERAL CONSIDERATION'S CONNECTED TOTH 
CATARACT SURGERY 

CONSIDERATIONS AND INVESTIGATIONS NECESSARY FOR 
CATARACT SURGERY 

The stirger y of cataract, in the final analysis, is a much more simple 
problem than is that of glaucoma. This applies certainly lo the indications. 
The- manual d extent} necessary for the surgery of the two conditions differs 
but little. With the average cataract operation the postoperative care is 
also a relathe rimple procedure. With the complicated cases, however, 
tbe postoperative care necessary is far more important than the surgery 
itself. There is no doubt that improper postoperative care can ruin com- 
pletely a beautiful lens extraction, but it is equally true that intelligent and 
careful postoperative care can save much vision following a wretched 
surgical operation- Poor surgery is not always tbe fault of the operator, 
even though many of the immediate complications which arise can be 
prevented- 

A cataract operation, when done under local anesthesia, depends to a 
great degree upon the full cooperation of the patient; it is no wonder that 
many of the recent advances in surgical therapy are planned to combat 
these various possibilities. The preopera the sedatives, the newer anes- 
thetics. the various forms of blepharostats which appear, the sire and the 
diape of cataract knhes. the great number of capsule forceps which appear 
in the surgical instrument catalogues, and even the discussion of intra- 
capsular extraction as compared with capsulotomy extractions, all baie 
this— the cooperation of the patient well in the foreground. That single 
point of investigating the ease with which the patient’s pupil can be dilated, 
euphthalmine or homa tropin, prior to the operation, may be the deciding 
factor between failure and success. 

The time at which cataract surgery is to be done has undergone a rather 
marked change in recent } ears. Formerly the unfortunate patient was 
compiled to spend \ ears, often with poor virion to no vision {except for 
light perception), waiting for the cortex to become mature. If intra- 
capsular surgery had no other point in its favor, this one is worth the 
technique alone; that is the ability to operate successfully in immature 
cataracts without subjecting the patient to all the various postoperative 
complications which can and do arise as a result of retained cortex- In 
general, the time to operate is at that time when the patient becomes 
incapacitated for his work, or for his comfort by reason of the impaired 
vision. If this dictum is followed, one can imagine the necessity for oper- 
ating in an individual of a certain profession or of a certain disposition, 
with the vision impaired only to 6'12; on the other hand, other patients 
might continue with fair comfort and with but little impairment of their 
capacity with a visual acuity reduced to C '45 and les>. 

Cataract surgery in the very aged is quite a problem. Each in-tanee 
(590) 
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mast be carefully investigated as a separate individual and not arbitrarily 
considered "too old M or "too infirm to operate.” Many patients at the 
age of eighty years are physically better for surgery than others at the age 
of sixty years. The probable years of postoperative life should be esti- 
mated as closely as is possible, without resorting to elairvoyancy. Never- 
theless, a patient of advanced years is to be handled with great care. If 
one can minimize, in the patients' mind, the seriousness of the operation, 
they may consider the surgery a matter of only temporary discomfort and 
of brief hospitalization, and by assuring them of early reading \ision, a 
vision which they had before the onset of the cataract, then a state of mind 
will be achieved certain to minimize shock and its effects. A quiet unob- 
trusive procedure of the necessary preoperative investigation will also 
help. With aged and delicate patients, no harm should arise in getting 
them out of bed on the second day after a satisfactory lens extraction with a 
well-sutured corneo-scleral incision line. 

Cataract extraction in the insane and the epileptic usual!} demands 
general anesthesia. 

Naturally, the blood-pressure should be controlled and the patient's 
strength maintained by proper nourishment. The necessary caloric con- 
tent can be given with fluids and semifluids in small amounts every two 
hours to accomplish this and still save the patient from gastric distress and 
flatulence. The physical condition of a patient is the criterion of oper- 
ability, and not the age of the individual. 

A unilateral cataract should he operated when it approaches maturity, 
even though the patient’s opposite eye is normal. It is unnecessary to 
permit a patient to continue with visual acuity cut to light projection, in 
one eye, simply because the visual acuity in the other eye holds at 6'6 It 
is not only unnecessary, but also it may he dangerous. The patient’s field 
of vision on that side is definitely restricted, and even though the post- 
operative aphakia cannot be glassed, still the patient lias satisfactory- 
protective form and motion perception, following lens extraction. In per- 
mitting the retention of such a lens, there is a constant possibility of an 
inter-current secondary glaucoma. Clinic patients demonstrate this un- 
necessary- complication so often that no one can deny the factor. 

The slit lamp microscopy of an involved lens is outstanding in importance 
when one is considering surgery. The age of the patient, his occupation, 
and other etiological factors as traumatisms, diabetes and parathyroid 
deficiency, preexisting uveitis, preexisting diagnosed and undiagnosed 
retinal separation, drugs as dinitrophenol, and the changes of senility, arc 
relevant to that which one should see with the slit lamp. More specifically , 
a dinitrophenol cataract can be of such a varying degree as to range from 
its bare presence to cortical liquefaction, so marked that the lens capsule is 
simply a retaining envelope for fluid contents in which the brown and freely 
movable nucleus has gravitated to the bottom of the sac. Certainly', the 
surgery' for these two phases of the same condition should be quite dis- 
similar and could only be so decided by- careful slit lamp microscopy. 

PREOPERATIVE INVESTIGATIONS FOR CATARACT SURGERY 

As soon as the opinion has been reached that surgery is necessary in any 
case, regardless of the indications or the type of cataract present, certain 
studies arc necessary even l>eforc the patient is admitted to the hospital. 
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These have been covered in part in Chapter I, but they should be recon- 
sidered here. 

The condition of the conjunctiva, of the lacrimal sac, of the nose, the 
patient’s dental condition, and the hygienic condition of his mouth in 
general, are all most important. The author feels that cultures are quite 
necessary as a part of this investigation. A slight infestation with the 
Bacillus xerosis or with a non-hemolytic Staphylococcus albus are ordin- 
arily not contraindications to surgery. A gross infestation, however, with 
these and the presence of any pyogenic organisms is a contraindication, and 
remains so until the cul-de-sac can be cleared of them. This is not always a 
simple procedure. Lacrimal sac irrigations will assist, though if a culture 
is taken immediately after such irrigations the subsequent bacteriological 
report will be most disconcerting. Weak solutions of silver nitrate, 1 to 
10,000 aqueous metaphen irrigations, and even the use of bichloride oint- 
ment in a 1 to 3000 strength is at times necessary. The author uses rou- 
tinely an ointment of collargol made up of 1 part of liquid petrolatum, 2 to 
4 parts of white petroleum jelly (depending upon the season of the year), 
and 5 parts of the collargol. It is the procedure recommended by Lindner 
for sterilizing the cul-de-sac. The cul-de-sac is irrigated, filled with this oint- 
ment and the lids closed with an occlusive dressing. This is applied, in the 
same manner, twice a day. Each morning before the ointment is reapplied 
and after the irrigation of the cul-de-sac with normal saline, a culture is 
taken. As soon as the report is bacteriologicallv satisfactory the case is 
ready for operation, but the occlusive dressing and the collargol are con- 
tinued daily until the operation. 

Intra-ocular surgerx cannot be done in the presence of an infected tear 
sac. The tear sac should be routinely irrigated to be sure of the patency 
of the lacrimal-nasal duct; the presence of epiphora should put the surgeon 
immediately upon his guard. The mucocele of an obstructive dacrj ocystitis 
must be treated properly before the intra-ocular surgery is carried out. 
Oral sepsis also is a contraindication and muct be cleaned up before any 
surgery is attempted. 

Visual acuity is to be recorded, with and without the ametropic correc- 
tion. The fields of vision must be studied and if the acuity of vision is too 
low for the usual technique, with large test objects, then one must investi- 
gate the field by studs ing the light projection. In this examination the 
patient fixes upon the illumination of a small electric ophthalmoscope bulb, 
while a second of the same degree intensity of illumination is moved in 
from the periphery, as in any test object. This is the only way in which 
one can obtain an idea as to the state of health of the optic nerve and the 
retina in those cases wherein the fundus cannot be seen. Even central 
scotomata of small degrees can be diagnosed in this manner. The patient 
will describe a dark spot in the central field of the diffuse illumination 
derhed from the small and slightly dimmed ophthalmo'^ope light used for 
central fixation. 

The ability or failure to identify the illumination from two luminous 
ophthalmoscopes, bulbs simultaneously exposed, as “two lights.” ns they 
are brought together and separated, one from the other, is another satis- 
factory means of determining the condition of the macula, the retina, and 
the optic nerve, in a lens opacification so dense that even light projection 
is not conclusively satisfactory. 
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Friedman* and Eberi separately described an original test for this exam- 
ination. Friedman's is as follows: 

One removes the head from the electric ophthalmoscope and places the light, 
covered by the condensing lens of the instrument, against the closed eye. Pressure 
is made against the sclera, and the light gently moved to and fro. The vascular 
tree will appear as a black tracer}- against the reddish background. The macular 
area is clearly defined as a dull red avascular oval. The patient is told to look for a 
pattern similar to the veins in a leaf. With this simple simile even unintelligent 
patients are surprisingly quick to recognize the x esseh. The good eye, in unilateral 
cases, is examined first as a control, and the patient is told to pay particular atten- 
tion to the vessel-free area. He is then a«ked to compare it to the corresponding 
region in the cataractous eye. The response is more difficult to elicit and less 
reliable when there is no obvious!}- healthy eye to serve as a control. A patch of 
central chorioretinitis will he seen as a spot where the patient sees nothing in the 
red field, and the surgeon is thus forewarned. An ambl} opic eye in which a cataract 
has developer!, unless it has a squint to draw suspicion, might easily become another 
pitfall, but in Mich a ca«e the patient will see his macula as a black or dark brown 
spot, and will again forewarn the operator. Retinal detachments may be readily 
detected by subjective visualization, and most likely this method w ill pro\ e of value 
in instances of retinal detachment in which the projection of light is not faulty. 
Like all subjective tests, it depends greatly on the accurate cooperation of the 
patient. The examiner should previously practice the test on himself, and learn 
to take into account in the evaluation of results the effects of retinal fatigue and 
the brightness of the light. 

The ocular tension should lie within the normal limits. If the eye is 
hypotensive, one may expect fluid vitreous and a cataracta compheata of 
long standing from a preexisting cyclitis or uveitis. If the eye is hyper- 
tensive n different and more complex problem is present. The ocular 
hypertension may be primary, and not connected with the lens swelling, 
or it may be secondary and due to the lens changes. The history of the 
case, the degree of the visual acuity, the condition of the iris, the state of 
the fields of vision, and even the tension as present in the fellow eye are all 
salient factors and of assistance. If it is decided that the first of the two is 
the situation in the case under investigation, then trephining is indicated, 
and the lens extraction should be done later. If, however, the ophthal- 
mologist feels that the glaucoma is secondary to the lens changes, then the 
cataract itself must he removed after a preliminary iridectomy has been 
done. The interval between the tw o operations needs to be only sufficiently 
long to permit the eye to recover from the first stage of the operation, but 
this recovery must occur before the extraction is carried out. 

The mobility of the iris, its response to mydriatics, the presence of 
synechia?, and the depth of the anterior chamber, are all important factors. 
The state of the iris will often modify the surgery, in that an atrophic iris 
must be handled differently from a healthy iris, the same as one must 
handle a spastic sphincter quite differently from one which is normal in 
mobility. 

The diagnosis of the type of cataract itself should he clearly and definitely 
made: ?. <?., congenital and the type; traumatic and the duration of the 
cataract changes from the trauma; for the differentiation of a congenital 
cataract from a traumatic cataract is often difficult and this question is 
frequently present in both these possibilities; a cataracta complicata in a 
young person cannot be handled similarly to the same type of cataract in 

1 Arch Ophth.. vol 5. April. 1931. 

1 Am Jour* Ophth , 5, 973, December, 1923. 
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an adult, or in one of senile or presenile age; the cataracts of dinitropheno! 
poisoning and of parathyroid deficiency need special attention; a nuclear 
cataract without cortical changes and a nuclear cataract with cortical 
changes cannot always be handled similarly; a hypennature lens, especlally 
those with extensive cortex liquefaction, is a definite separate entity; and 
industrial cataracts as the cataract of glass blowers and the cataract of 
electrical shocks and of exposure to unusual degrees of heat, cannot always 
be diagnosed from the history alone. The Vossius ring cataracts which 
result from deposition of blood on the anterior capsule as Zentmayer 1 and 
Woerdemann ! demonstrated must be handled as a complicata. 

The patient’s general physical condition must be carefully investigated. 
This includes his blood sugar and occasionally his blood urea. Standard- 
ization of a patient’s blood sugar in diabetes is an absolute essentia! before 
cataract surgery can be done- Not only is preopera the standardization 
necessary, but one must also insist on the medical man maintaining post- 
operative standardization as well. 

This is even more important in the postoperative treatment of the case. 
It is far better if the blood sugar can be controlled through diet alone for 
the first few postoperative days. The diet demands, in caloric amounts 
as well as the various carbohydrates, proteids, and fats necessary, can be 
subdivided into 4 to G portions and those given to the patient at more 
frequent intervals during the day rather than at the usual three times a 
day meal hours. If the zinc protamine insulin is not being used, then the 
older form of insulin should also be subdivided into fractional doses to 
allow for better blood sugar control. In general, the total amount of 
insulin used for the first three postoperative da\s should be reduced to 
as low an amount as the patient’s condition will permit for that length 
of time. 

The hremorrhagic complications which arise postoperatively, and which 
result from failures to accomplish this standardization ean be the cause of 
a complete ultimate failure for the surgery. It seems that postoperative 
control by diet, rather than by insulin, begets fewer complications. The 
urine analysis and a determination of the kidney function is essential, 
especially in the aged and in those in otherwise poor health. Blood calcium 
determination and calcium standardization by parathyroid injections are 
necessary in those cases where parathyroid pathology is the etiological 
factor. 

The blood-pressure and the condition of the patient’s myocardium and 
the condition of his peripheral vascular circulation are of great importance. 
Surgery cannot be done successfully in the presence of vascular hyper- 
tension. though of the two a well compensated hypertension is far less 
serious in its consequences, than arteriosclerosis with hypotension and with 
myocarditis. In Lindner’s clinic 1 in patients with 3 blood-pressure of 
180-200, an ampule of 0.04 per cent papaverin is gh en intravenously one- 
half hour before the operation. If the blood-pressure is above this, ven- 
esection is done, removing from 300 to 400 ce. of blood. Naturally, this 
should be performed, and the blood withdrawn, quite slowly. Hypostatic 
pneumonia, myocardial failures, cerebral apoplexy, and postoperative 

* Am. Jour. Opbtb . 7. 676. July. 1924 

* SederL Tijdichr. v. Genee>L.. 67. S62, 1923. 

1 Klin MonatibL f. Augenb., 103. 156-169, August, 1939. 
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expulsive subchoroidal hemorrhages are all connected with these condi- 
tions. The patient's response to medication, especially to sedatives, must 
be determined and known, because an intelligent use of these also may be 
the deciding factor between a failure and a success in surgery. 

In cases of bilateral cataract the two eyes should not be operated at the 
same time under any circumstances. This procedure has been ads ocated 
by eminent men at times, and upon casual consideration it has some strong 
arguments. The dangers, however, are entirely too marked. The pos- 
sibility of infection is one, and in spite of all precautions this does occur. 
An expulsive hemorrhage may occur in one or both eyes. Postoperative 
iritis may develop, sympathetic ophthalmia has occurred, and am one of 
the other various immediate and late complications can de\ elop. If the 
postoperative course has been uneventful tlie second e\e may he operated 
seven to fourteen days after the first, but even in such instances, special 
care is necessary so that the patient nil! not damage the first of the two 
eyes operated by undue squeezing. Further, a routine investigation of the 
first of the two eyes operated may impair the later operation by insisting 
that the “patient look down.” 

If the surgery cannot be done in a hospital where the surgeon is familiar 
with the surroundings and where assistants and nurses are well acquainted 
with his postoperative technique, then the surgeon must be certain that 
every possible contigencv has been covered, in so far ns the postoperative 
treatment is concerned, before he lea%es the patient after the operation. 
Tiie patient should understand thoroughly which of the two eyes is being 
operated upon to safeguard the operator from possible postoperath e law- 
suits. In the case of bilateral cataract it is not always wise to operate on 
the eye which has a cataract of longer duration, naturally considering in 
such instances a probability that the patient will be able to have only one 
eye operated upon. In some institutions, the surgery is done with the 
patient on a wheel litter, in others in the bed. These operative beds ha\e 
removable head boards and are on wheels so that they can be rno\ ed in and 
out of the operating room readily. Both of these practices have points in 
their favor. For routine purposes, the latter of the two procedures is per- 
haps the better. Certainly, the aged and cataracts with high m\opia 
should be operated in the bed if it is possible. 

The preoperative preparation of the patient should start the day and 
the night before the operation. This implies admission forty-eight hours 
in ad\ancc. This period will permit the completion of investigations not 
already done and also will permit the patient to become a bit accustomed 
to the new surroundings. If arterial hypertension is present, a longer 
period of preoperative hospitalization will be necessary. Arterial hyper- 
tension can be reducer! a marked degree by proper rest in bed and by the 
preoperative medication of bromides, the barbiturates, sodium nitrite, by 
light diet and by mild saline catharsis. One should not make a hard and 
fast limit for systolic and diastolic pressure tension as to the limits for 
surgery. (This same applies to the amount of the fasting blood sugar.) In 
general, however, a blood sugar above 150 mg. per 100 cc. and a blood- 
pressure with a systolic above 170 mm. of mereurv with a normal pro- 
portionate diastolic (that is, certainly no higher than 90 to 100 mm. of 
mercury) are fair working limits. If the blood-pressure cannot l>e reduced 
below this with reasonable medication, a phlebotomy may be done a short 
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time before the surgery. This must be done slowly, however, and be con- 
trolled by the sphygmomanometer. Its effects are only transient, and they 
can be dangerous. Medication should be used so that the patient has a 
satisfactory night's sleep before the operation. Morphine and even codein 
tend to nausea and are constipating: not only does this advice apply 
preoperativelv, but even more so postoperative!''. It Is well to establish 
this dictum as one of the general preoperative rules. e.. morphine and 
codein are not to be given unless specifically ordered by the surgeon himself. 
Occasions may arise where they must be used, but these arc extraordinary 
and not routine. 

SURGICAL PRINCIPLES OP A CATARACT EXTRACTION 

The surgical principles of a cataract extraction are founded firmly upon 
an anatomical basis, and are so certainly interrelated with this basis, that 
serious complications develop if these are not taken into consideration; for 
instance: 

1. The complete absorption of lens fragments which result from the 
discission of a congenital cataract done in the early years of life is possible 
only because of the histology of the lens at this period of life. On the other 
hand, a dense calcified plaque present at the same time on the posterior 
capsule of the lens will not undergo absorption and must be removed in its 
entirety. 

2. The satisfactory results which follow the linear extraction of a trau- 
matic cataract are only possible if this surgery is done at the proper time, 
that is, when the lens itself, both the nucleus and the cortex, are fragmented 
and infiltrated with the watery aqueous. 

3. An intm-cnpsular lens extraction is possible in the Later years of life 
only because of the senile zonula. On the other hand, persistence in at- 
tempting an intra -capsular lens extraction in a patient of younger years 
and with a firmer zonula may result in a low-grade c\ clitis and in the sub- 
sequent development of vitreous opacities to a most distressing degree. 

4. The expression of a lens, especially with an in tm -capsular technique, 
is made possible onl.' because of the basic dynamics of fluids within a con- 
tained body. Within the comeo-sderal shell, the incision line being the 
weakest point, the pressure within the contained space drives the diaphragm 
of the lens and its suspensory ligament forward toward this opening. The 
direct trauma to the suspensory ligament applied below with a hook, rup- 
tures the zonula there. The lens, therefore, can only move forward at its 
free lower pole with its upper pole hinged, acting, however, at the same time 
as a cork to restrain the vitreous from presenting in front of it, for if tills 
would occur the effects of the pressure applied to the scleral shell would be 
nullified and further motility of the lens would cease. These principles 
apply regardless of the use of a capsule forceps at the same time to rupture 
the zonula. 

5. The possibility of intra-capsular extraction is the means of saving a 
patient from a long wait of years with impaired vision, an interval formerly 
necessary for the de' elopment of liquefaction of the cortex, that is, matur- 
ing of the cataract. The dangers of retained cortex and of capsule rem- 
nants are not to be minimized. Ophthalmitis phaco-anaphylacto-genica i' 
a definitely established serious clinical entity. Secondary glaucoma, from 
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the retention of these substances, and an iritis precipitated and continued 
undoubtedly by cortex, means a long convalescence, subsequent surgery, 
and often in the end, poor visual results. Even an adequate incision for 
the lens extraction is based upon anatomical grounds. Many men have 
made, in various languages, a most pertinent statement to the effect that 
“incision is the most important part of the operation.” It is a tragedy 
to attempt the extraction of a large and almost globular lens through 
an incision so small that it is physically impossible for the lens to pass 
through that incision. 

In discussing the surgery of cataract extraction there are six general 
procedures to be considered, eacli a definite entity with specific indications: 
(1) Primary discission of the lens. (2) Linear extraction. (3) Capsulotomy 
extraction with complete iridectomy. (-1) Capsulotomy extraction without 
complete iridectomy but with peripheral iridotomy. (5) Intra-capsular 
lens extraction with complete iridectomy. (G) Intra-capsular lens extrac- 
tion without complete iridectomy but with peripheral iridotomy. With 
some of these, the indications are rather hard and fast; with others, some- 
what less so. The tables on pages G02 and 603 show in general the indica- 
tions for each of them. In considering discissions, at this time, the author 
is not including post-cataract operative discissions wherein the matter of 
retained cortex remnants and capsule are the factors. Primary traumat- 
isms to the lens with lens swelling and with capsule damage, but without 
prior surgery to the lens, arc to be considered under linear extractions 
rather than under discissions, though the trauma was, in effect, a discission. 

SURGICAL PATHOLOGY OF CATARACT 

For convenience, though in effect it is correct, cataracts of all types may 
he grouped into seven general classifications: (1) congenital cataracts; (2) 
traumatic cataracts; (3) the cataract of parathyroid affections, of dinitro- 
phenol, glass blower’s cataract, thermic and electric cataracts, and the lens 
of high myopia; (4) cataracta complicata (complicating cataract); (5) pre- 
senile and senile nuclear and cortical cataracts. Duke-Elder 1 feels that 
senile cataract appears more frequently and at an earlier age in the presence 
of diabetes and also he has described a rarer form characteristic of and 
peculiar to diabetes wherein a rather rapid liquefaction of the cortex occurs 
due to a decrease in the osmotic pressure of the aqueous because of the 
rising sugar concentration in the blood with diabetes, provided the avail- 
able water reserve is maintained; (G) Morgagnian cataracts, regardless of 
whether it is a hypermature cataract of parathyroid pathology', of dinitro- 
phenol or of senile origin ; and (7) dislocated lenses. 

1. Congenital Cataracts.— There is but little cortex present in con- 
genital cataracts early in life, and the nucleus when incised can undergo 
complete absorption. The procedure is safe, and it can be repeated if 
absorption ceases due probably to sealing of the wounds in the capsule. 
Opaque flakes and plaques, however, will not absorb and may need a 
keratome incision capsulotomy, or even a de Wecker scissors discission. 
The vitreous should not be incised during a discission for congenital cat- 

i Test Book of Ophthalmology. London, Henry Kimpton. 1, 815, 1932, Pathologic Action 
of Light Upon the Eje. Part 2, Action Upon the Lens in Theory of the Genesis of Cataract, 
Lancet, i, 210, 1188-1191, 1250-1255, 1926. 



59S ETIOLOGY AND DIFFERENTIAL DIAGNOSIS OF CATARACT 

aract. The lens swollen masses may occasionally be responsible for a 
transient period of ocular hypertension, demanding corneal paracentesis. 
The patient must be operated upon as early as possible to prevent mental 
retardation in the patient. 

2. Traumatic Cataract.— Traumatic cataract is almost always the result 
of a perforating wound of the lens. Because of this, the condition is essen- 
tially a soft, immature, fragmented cortex and nucleus, the same as one 
following an intentional discission. Some of these cases, especially in the 
very y oung, may go on to a spontaneous absorption of all lens remnants. 
In the older patients especially, progressive generalized opacification de- 
v elops but without further absorption. Traumatic cataract develops from 
a blow to the ey e, in some cases even without perforation of the eyeball. In 
these the opacification of the lens develops more slowly. 

Daudry 1 quotes Trdat as follows, “Beware of traumatic cataracts; they 
accompany traumatisms in all their variety and are frequently associated 
with all their consequences. It is the half-successes and the failures w hitb 
make up the balance sheet of the operative treatment of traumatic cataract. 
In general every injury to the crystalline lens should be considered as a 
serious menace to an eve.” This quotation describes only too well the 
vagaries which follow the treatment of this condition. Apparently the 
time for the surgical extirpation is of secondary importance as compared 
to the degree of traumatic iriodocy clitis present, hypo- or hyper-tension, 
absorption from traumatized lens cortex, accompanying cyclitis (especially 
when hiemorrhagic), and the presence of intra-lenticular foreign bodies. 

Traumatic cataract has been reported from insect stings, and from the 
penetration of the eye bv the cysticercus; the cataract of a retained frag- 
ment of copper is quite characteristic; in some instances concussion or con- 
tusion cataracts, without perforation of the eyeball are accompanied by a 
Yossius ring. This, which probably consists of fibrin crystals, usually 
disappears in four to six weeks. The lens opacification itself may remain 
stationary or may go on to complete opacification. 

Surgical operations to the eye may result in a traumatic cataract, as 
glaucoma, and may modify the case to a great extent. Such cases may 
need a linear extraction but it is more likely that a capsulotomy extraction 
will be necessary. The surgery of traumatic cataract consists of a keratome 
incision, the opening of the capsule with the keratome or with a capsule 
forceps, and the subsequent expression of the lens fragments by massage 
upon the cornea with a hook, while the corneo-scleral incision line is held 
open by a spoon or a loop. Irrigation of the anterior chamber with a warm 
normal saline solution must be continued until all loose lens fragments have 
been removed. In general, an iridectomy is not necessary in these cases 
unless the iris continues to prolapse. In certain cases, a tiny peripheral 
iridectomy will correct this, in others, a complete iridectomy may he neces- 
sary. Old, shrunken, and sclerosed traumatic cataracts, some with and 
some without synechire, usually can be removed through a keratome in- 
cision and with a capsule forceps, as the Kalt, the Amiga, tlieElschnig, the 
YerhoefF, or even, if necessary, a toothed capsule forceps. Firm synechia; 
may demand an iridectomy, but in many’ cases the lens remnants can be 
detached if a satisfactory grasp can be obtained with a capsule forceps. 
Clinical observations of various forms of traumatic cataract have revealed 

* Trans. Ophth. Soc. United Kingdom, vol. 42, 1942. 
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many interesting and unusual circumstances. Outstanding is the fact that 
perforation cataracts frequently do not go on to complete opacification. In 
many of them stellate opacities appear and remain stationary for years. For 
this reason, cases of traumatic cataract which might come within this 
possibility should be observed a bit before extraction is carried out. Xat- 
urally in many of these cases the lens is so badly damaged that the proper 
therapeutic interventions are clear cut and definite; in others, however, the 
preceding statement should be remembered. 

3. Cataracts of High Myopia, Tetany, Etc.— High mvopia has a definite 
surgical indication in that lens extraction will reduce the refractive error 
by that amount present in aphakia. The surgical indications are nut dear 
cut, however, and the demands for an operation when present in any one 
case must be sharply outlined. Lens extraction is not a cure for progressiv e 
myopia, and many cases of high myopia have such a huge peripapillarv 
retinal staphyloma that the macula itself is involved. Improvement in 
vision cannot be expected in such instances. If lens changes are already 
present, then the case must be considered under a discussion of complicate 
or of immature presenile cortical cataract. A preliminary discission is to 
be followed by a later linear extraction, especially in those of earK life before 
the age of forty years. The vitreous should not be incused during the 
discission. The discission itself ought to be a bit more extensive in its 
capsulotomv than that done for congenital cataract The postoperative 
observation must be close, however, in that a secondary glaucoma inaj 
develop from the rapid swelling of the lens and herniation of lens fragments 
into the anterior chamber. The eye should be quiet, if possible, before the 
linear extraction is done, two to three weeks being the usual interval after 
the discission. An allergic iritis and iridocyclitis will occasionally develop 
demanding lens protein desensitization. Such a condition develops before 
the linear extraction can be done. It is essential in these cases that the 
pupil be kept widely dilated because in many instances a mild postoperativ e 
iritis develops. Meller, in discussing the indications for the surgery of high 
myopia, mentions not only the state of the fundus but also insists that the 
degree of myopia must be more than 16 diopters in that the difference in 
the refraction produced by the removal of the lens, amounts to somewhat 
more than this; that the patient's other eye should still be useful; that is, 
it must not have suffered separation of the retina or a severe choroiditic 
process; and that the operation is limited to patients under forty years of 
age. Separation of the retina follows rather frequently after mv opia lens 
extraction. This same complication is not present to the same degree of 
frequency in operating myopes for eoroplicata and for presenile and senile, 
nuclear and cortical, cataracts. The cataracts of parathyroid infection, of 
dinitrophenol, glass blower’s cataract, and thermic and electric cataracts 
are occasionally rather rapid in their development and continue to an early 
complete liquefaction of the cortex. Instances are not uncommon in the-e 
cases wherein the lens will be changed to a bag of fluid, with a brown 
erenated nucleus lying at the bottom of the sac. At least one such instance 
was seen where it was felt that if surgery could have been postponed, the 
entire lens would have gone on to spontaneous absorption. A careful slit 
lamp examination is necessary, so that the operator can decide whether a 
linear extraction will be sufficient, or whether it will be necessary to do the 
usual capsulotomy extraction. In the cataract of postojx-nvtiv e tetany 
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(i. e., tetany which results from interference with the function of the para- 
thyroid glands due usually to the removal of the parathyroids during 
thyroidectomy) O’Brien 1 felt the postoperative prognosis should be defi- 
nitely guarded due to the high incidence of delayed spontaneous luemor- 
rhages after lens extraction. It is quite important that before and after 
the lens extraction of such cataracts, the patient receive parathyroid 
hormone, viosterol, and a high calcium intake. In some of these cases it is 
proper to attempt extraction by an intra -capsular lens extraction. This 
applies especially to the cataracts of parathyroid deficiency. In all of these 
different tjpes, the older the patient, the greater the possibility of achieving 
this. If the capsule does rupture the operator can always proceed to the 
U'.ual capsulotomy extraction. In some, the capsule has been ruptured, as 
in cases of glass blower's cataract and in such a capsulotomy extraction will 
be necessary. A complete iridectomy need not l>e done unless the iris con- 
tinues to prolapse during the operation, or if the lens cannot be delivered 
through the pupil present. A peripheral iridotomy may correct the iris 
prolapse but a complete iridectomy will be necessary if the pupil cannot be 
opened or if it contracts following the eomeo-scleral incision. A peripheral 
iridotomy should be done if a complete iridectomy is not necessary. It will 
prevent iris prolapse and incarceration of the pupil, both of which are 
rather common after a simple extraction. The writer prefers to do the 
peripheral iridectomy before the lens extraction, though many operators do 
it after the lens extraction. 

4. Cataracta Complicata.— Cataracta complicata or complicated cataract 
is due to a preexisting uveitis or to some similar intra-ocular pathologic 
state. Tuberculous iridocyclitis, especially in the earlier years of life, 
chorioretinitis, tuberculous and non-tubereulous; severe and long continued 
iridocyclitis from any cause whatsoever; heterochromia iridis; glaucoma; 
retinitis pigmentosa; separation of the retina ; contusio bulbi; high myopia, 
especially when accompanied by great changes in the vitreous; intra-ocular 
hiemorrhages, traumatic and non-traumatic; and dislocation of the lens 
have all been described, and quite properly so, as the cause of this form of 
cataract. Undoubtedly, other causes are also responsible. Low grade 
chronic intoxications and chronic foci of infections have almost certainly 
been responsible in some instances, though perhaps in these cases the ac- 
companying iridocyclitis was either not found or it had recovered spon- 
taneously before the cataract changes developed. Cases of cerulean cataract 
and some of the rare forms of cataract may also develop upon a complicat- 
ing basis. Some long-standing chronic illnesses seem to be followed by 
cataract of thb type. Cataracts with post-thyroidectomy tetany and 
myotonia dystrophy, and other dysfunctions of the other endocrine glands 
have been seen in their early stages, and in some of them the onset was very 
much like that of the ordinary complicata. If these eases are seen before a 
complete opacification has occurred, it is much easier to place them into a 
proper category', that is, to know that they are forms of complicata. Char- 
acteristic changes are still present, however, even late in the development 
of this type of Jens pathology. 

Meesmann 5 described a cataracta complicata as beginning at and about 

* Arch Opbth , roL 7. January, 1832. 

* Die Mikjoskopie des lebenden an tier GuUstrandsehen Spaltlampe Atlas typiscber 
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the posterior pole of the lens. The first changes are rather definite dis- 
turbances in the color of the posterior lens shagreen. Somewhat later, 
changes appear in the subcapsular zone at that region. Some of these are 
not only plaque-like but also project anterior-ward in the posterior 
cortex. All sorts of designs may appear, rosettes, rings, and foliate figures. 
The color is of a yellowish tint, and this may progress to such a degree and 
extent that it seems as if one were looking into a brass bowl. At times a 
peculiar porous limestone-like appearance is present, in others the opacity 
looks cloud-like. These changes have indistinct margins and fade off \erv 
gradually into the surrounding normal cortex. Small droplets appear, and 
at times cholesterine crystals can be seen. The normal anatomic markings 
of the lens are slowly lost. The opacities on the posterior capsule widen 
out more and more approaching the equator of the lens involving progres- 
sively the adult and the embryonal nuclei. At this time the picture is quite 
characteristic and pathognomonic of a complicata. Later on in the course 
of the condition, disturbances continue through the lens into the anterior 
axial capsule. The cha nges here resemble in part those wh ich have occurred 
in the posterior cortex and subcapsular zones, lying not only subcapsularly 
but also in the capsule. That appearance of porous limestone is seen here 
as well as in the posterior portion of the lens, also the color changes in the 
lens shagreen. 

The surgery of the complicata is rather complex. The tables on pages 
C04 and GOo show that practically each form of surgical technique plays a 
part in the treatment of complicata. Visual acuity is impaired very earh 
in these cases, and if the condition happens to be bilateral, early surgical 
intervention is necessary. In the complicata of childhood and of early 
adult life a discission may be necessary, this to be followed by subsequent 
linear extraction. In general, however, the surgery of early complicata is 
that of a capsulotomy extraction either with or without an iridectomy. A 
wide capsulotomy may save the patient from a subsequent discission. The 
pathology of the condition itself, however, results in a high percentage of 
necessary discissions later on, especially if the case must be operated while 
in an immature stage. So many of these cases have had an iridocyclitis or a 
posterior uveitis as the basic factor that it is not uncommon, follow- 
ing surgery (and even when the eye was presumably quiet and showed no 
chronic inflammatory changes), to have an iridocyclitis reoccur with the 
many possible complications which can result from that situation. The 
complicating cataract is still the beie noir of cataract surgery. A case in 
the later years of life should be operated by the intra-capsular method if it 
is at all possible. The iutra-capsular lens extraction obtained through the 
use of an erisophake is here one of the outstanding reasons for using this 
technique. Even at the best, the surgery of a complicata is occasionally 
disappointing, in that all the cases must be operated while the cortex is still 
quite immature. 

o. Senile Cataract.— Peripheral Iridectomy. Preliminary Iridectomy.— The 
surgery of presenile and senile nuclear and cortical cataracts falls wholly 
within the realm of either capsulotomy or intra-capsular lens extraction. 
The older the patient the more possible is an intra-capsular extraction. 
Furthermore, those lenses which are hypermature need this form of extrac- 
tion to save the patient the postoperative irritation which so often develops 
following an unwanted rupture of the capsule. It is true that cases 
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which tlie cortical involvement has processed to extensive liquefaction 
will give as good visual results following a capsulotomy extraction witli a 
wide capsulotomy by toothed forceps as one would obtain through intra- 
capsular extraction, and without the necessity of a later discission. The 
black cataracts of high nuclear involvement should also be extracted intra- 
capsularlv if possible because of retained sticky cortex which cannot be 
irrigated from the eye and which may demand subsequent discission if not 
removed. The prevention of possible vitreous prolapse anil the danger of 
snbretinal Imunorrhage following this suggests the advisability of capsnl- 
otomy extraction in the very aged. 

A complete iridectomy had best be done at the same time in such ca>es to 
facilitate the extraction and to prevent later possible complications. An 
extraction with a round pupil and with a peripheral iridectomy is beautiful 
in its visual results, it is comforting to the patient in that glare is seldom 
present and it does give a pretty cosmetic appearance to the eye. (See 
section. Iridectomy, page 572.) The incidence of postoperative iris pro- 
lapse is more common when a complete iridectomy is not done because it 
was apparently unnecessary. The threshold which lies between the neces- 
sity for a complete iridectomy on one hand and the permission or advis- 
ability of an intact sphincter on the other is wide and often intangible. 
This matter of rigid pupil was discussed in detail by Wright* in his recent 
lectures on cataract. Relative to the small and rigid pupil, Wright stated 
that much greater enremm-t be exercised in cataract extraction with a small 
pupil no matter what method is used. 

Many would sa\ that the easiest way of petting over this difficulty k invariably 
to perform a complete iridectomy; but, as mentioned Itefore. we think it is mo>t 
inqwrtant in intra capsular work to retain a round pupil if possible. Even in 
capsulotomy work the ms certainly plays a useful part in prerenting cortical or 
capsular taps coming forward to the section. Hence the avoidance Of the complete 
indectomy unless indicated for other reasons. Surgeons liave frequently observed 
that when an intracapsular operation is successfully undertaken in an eye with 
evidence of old inflammatory trouble, the eye is apt to remain perfectly quiet. For 
this reason it is often preferable to remove the cataract with limited adhesions by 
this method : but reasonable care must always be taken not to damage the iris with 
the drag or to tear the capsule, for it sometimes happens that the capsule, rather 
than the point of adhesion, gives way with the gentlest movement of the forceps. 
In fact it ts always desirable gently to explore and break down such posterior ad- 
hesions first. 

In speaking of the peripheral iridectomy, A. Fuchs- emphasizes the 
importance of the anatomical structures which lie immediately posterior to 
that portion of the sclera where the peripheral iridectomy is located. 

If one has excised a piece of iris, there lies behind it, pu-hed back slightly by the 
ligament of Zinn, the vitreous with the anterior border layer. This i* sometimes 
solid and sometimes not so solid. In any event, after the extraction of the Icon 
one should treat every coloboma with care. After an extra -capsular removal of 
the lens one can distingui'h in the region of the coloboma two parts: the peripheral 
portion, where the vitreous presses again«X it. and the more central portion cor- 
responding to the peripheral part of the iris. In the latter portion lies the equator 
of the capsule of the lens which forms the ring-shaped Simmering thickening of 
the periphery of the capsule after the operation for cataract. This Socsmerinc 
thickening explains why in the ordinary operation for the removal of cataract, the 
iris does not tremble to any extent although the lens is removed. If the lens has been 

* An. Jcmr Ophtlu. I*t. 2. See. 3. vol. 20, February. 1537. 

1 Arch. Ophth., veJ. 16. September. t'Gfi. 
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removal within the capsule, this fact can be recognized later not only from the 
absolutely black pupil but also from the very tremulous condition of the iris In 
the latter case the vitreous humor presses forward more than in the case in wh)ch 
the operation was c\tra-capsular, and this i« probably the reason why later the 
pupil so often rises upw ard and the root of the iris is pressed secondarily against 
the posterior wound of the cornea. It is certain that the tremulous condition of 
the iris and this instability of the anterior border layer are not without effect on 
the colloid equilibrium of the vitreous, and detachment of the retina following 
intra-capsular extraction, an occurrence which is relatively frequent, is perhaps 
ascribable to this tremulous condition or lack of stability of the iris These details 
of anatomy of the area of the peripheral coloboma are of special importance for the 
operator who performs peripheral iridectomy after the Hess method. He finds 
him«elf then in the region of Petit’s canal, in front of the circumlenticular space If 
he has produced a small defect in the periphery of the iris lie should take care not 
to make an entrance at this point again with any instrument If he does, it may 
happen that he will injure the anterior l Kinder layer, and then the vitieous will flow 
off, thereby enlarging greatly the small defect m the ins If he has attempted to 
excise a small jKirtion from the periphery of the ms but is not certain whether or 
not lie has succeeded, he should take care not to repeat the attempt at the same 
point; for it might happen that through a small defect not observable through the 
limbus he will come m contact with the vitreous and will tear out with the ins 
forceps a portion of the anterior border layer, w hich w ill result in loss of vitreous. 
It i« much better to perform a new peripheral iridectomy, more to the nasal or to 
the temporal side, since for the purposes of peripheral iridectomy it is not important 
whether the defect is straight above ot more to one side, and cosmetically it is not 
significant since both points are covered by the upper lid If he has made two 
defects, it does not matter particularly. Occasionally a second defect is made if the 
iris at any point cannot be reduced and the lack of rotundity of the pupil points to 
incarceration of the iris. In any event after making a peripheral button-hole irid- 
ectomy, it is advisable (in the manner of Professor Meller) to spread out on the 
finger w hatever may have lieen excised, in order to discover w hether really iris tissue 
or pigment from the excision is sticking to the teeth of the forceps. If ins is not 
found the excision should be repeated at a point near by, as stated Vitreous may 
flow through the peripheral defect in the ins likewise spontaneously After removal 
of the lens and the making of the defect in the periphery of the ins the defect may 
suddenly become enlarged and vitreous exude through it 

Safar 1 also feels that it is better to make the iris opening before the intra- 
capsular extraction since after the extraction vitreous lies behind the iris 
and in the pupil and tends to prolapse in subsequent manipulations of the 
iris. If luemorrhage occurs into the anterior chamber after the incision or 
the iridectomy, it must he removed before the extraction. One would be 
rather unwilling to do this after the lens extraction lias occurred. 

Kalt* when operating with a peripheral iridectomy dilates the pupil pre- 
operatively to a moderate degree with atropine, 1 drop of a 1 per cent solu- 
tion diluted in 40 drops of water, instilled the night before, and he has 
abandoned the use of eserin postoperatively, instilling atropine only at the 
time of the first dressing. There is no doubt in the author's mind that suc- 
cess in operating with a round pupil is proportionate to the degree of 
trauma to which the iris is subjected. Maintaining its muscle tone is 
essential, and the extraction of a lens within the capsule through an inade- 
quately dilated pupil is responsible for the greatest amount of trauma to 
the iris. Further, during an extraction the longer it takes to extract a lens 
through such a pupil, the greater is the amount of trauma to the iris. The 
operator must consider each case carefully as individual, and as eircum- 
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stances appear during the surgery, he must be able to change plans and 
procedures to meet the various conditions which develop. 

Intra -capsular lens extraction is as yet not free from criticism. The dis- 
cussion of its advisability is still in controversy by some operators. Mam- 
factors enter into this . The forcible rupture of the zonula in some patients 
may result in a low-grade iridocyclitis, for vitreous opacities have been 
described as developing in later years after an intra -capsular lens extrac- 
tion; still this is no proof that the etiology of these opacities rests in the 
type of lens extraction which was carried out. Herniation of the vitreous 
should be no more common with this, than with any one type of extraction. 
Vitreous prolapse is probably a bit more common with the intra -capsular 
technique, but the loss of a bead of vitreous, while to be deplored, is not 
ordinarily fatal to an eye. There is no doubt that subchoroidal haemorrhage 
is al wav 5 a possibility in the presence of vascular disease, and it seems as if 
vitreous loss predisposes to the development of a subchoroidal haemorrhage 
in such cases. This does not include all the cases of subchoroidal hemor- 
rhage, for many develop later, postoperatively, wherein the surgery has 
been apparently most une\ entful. At the same time every patient would 
prefer, were he given the opportunity and the ability to decide, a satis- 
factory capsulotomv extraction without complications rather than an 
intra -capsular extraction with complications. The statement appears 
inane; it is applicable, however, in its relationship to the manual dexterity 
of the operator. The technique must be mastered though its perfection is 
achieved only after perfection has been developed in the capmlotomy 
extraction. The clear pupil, the absence of postoperative reaction, and the 
rapid convalescence are all characteristic of successful intra-capsular 
suTgery. Capsulotomv surgery is more often complicated by a longer 
convalescence. Postoperative reaction is more common, and later discis- 
sions are necessary in as high as 30 to 40 per cent of cases. Sev era! \ ears 
after successful surgery, epithelial proliferation may appear and mate 
necessary a discission at this late time. 

A discussion of preliminary iridectomy is relevant here as well. The 
practice is fortunately becoming obsolete. A necessity for it may be present 
at times, hut only when its function is not so much preliminary as in the 
nature of an optical iridectomy-, hoping that the visual improvement ob- 
tained thereby (as in a nuclear cataract), will be satisfactory. Cases of 
nuclear cataracts in cripples, in arteriosclerotic?, in cardiovascular-renal 
cases, in asthmatics, and in those with secondary glaucoma, are not ideal 
ca«es for a lens extraction. In these a preliminary iridectomy functioning 
as aD optical iridectomy may make the lens extraction unnecessary. This 
indication is second to that already discussed under secondary glaucoma 
wherein the progressive lens swellingwas the probable cause of the glaucoma. 

MORGAGNIAN CATARACT 

By this is meant a hypennature lens, one in which there has been such 
extensive liquefaction of the cortex that the condition present is a capwile 
sac of fluid, usually milky- white in appearance, with a brown crenated 
nucleus lying at the bottom of the sac. This is the highest degree of 
hypermaturit.v- Intra -cap-ular lens extraction with forceps is practically 
impossible in these eases because the cap=ule will rupture and thereby 
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compel a capsulotomv technique. The nucleus is the one solid part needing 
extraction, so that the greatest majority of these cases are best operated 
by a linear extraction and through a heratome incision. 

DISLOCATED LENSES 

In discussing the surgery of dislocated lenses, there are four general con- 
ditions which need consideration. (1) Congenitally dislocated lens, often 
bilateral and incomplete, (ectopia lentis) ; (2) traumatic dislocations into 
the vitreous; (3) traumatic dislocation into the anterior chamber, or 
through a ruptured sclera into the subconjunctival space; and (4) disloca- 
tion of the lens while in process of cataract extractions. 

The first, that of congenitally dislocated lenses, is often bilateral and 
usually incomplete. The lenses are ordinarily without opacities of any 
clinical significance. In some cases the dislocation (ectopia) is so pro- 
nounced that the patient can wear aphakia glasses with good vision. In 
many instances a small optical iridectomy, of the sphincter only, will give a 
clear and satisfactory pupil for an aphakia correction. If the lens is dis- 
placed down and inward, an optical iridectomy at the inferior nasal part 
of the pupil will enable the patient to utilize the dislocated lens. The size 
of the pupil, however, and the position of the dislocation controls this 
wholly. Ectopia lentis is usually bilateral. Apparently the dislocation is 
most common up and in, but the lens may be displaced in any direction. 
Ectopia lentis may be a part of the Marfan syndrome of arachno-dactylism 
In these, aphakia vision from an iridectomy is certain; an iridectomy is a 
less serious operation . Discission in these cases has a rather high percentage 
of complications; attempted intra-cnpsular extraction is always accom- 
panied by complications, and the lenses, if not operated, usually remain 
clear for life. Cases will appear with an incomplete dislocation, and in 
these the advisability of surgery' must be seriously considered. 

Surgery means an initial discission, which may need repeating, the pos- 
sibility’ of irrigating lens fragments from the anterior chamber, and the 
bare possibility of a later keratome incision for capsulotomy. Intra- 
capsular loop lens extraction may be attempted in those with a floating 
type of dislocation, the lens being adherent to the ciliary body only by a 
few remaining filaments of the suspensory ligament. When discission is to 
be carried out, the operator must be careful not to complete a posterior 
displacement of the lens backward into the vitreous as the result of his 
manipulations with the knife needle. These lenses are insecurely attached 
and may be further dislocated during a discission. 

Traumatic dislocation of the lens, into the vitreous, is usually an emer- 
gency operation. There is one qualifying point, however. An acute sec- 
ondary’ glaucoma may’ develop immediately after the trauma, and if not 
then, w ill most certainly develop later. The time, therefore, for the surgical 
extraction of the lens, if it is to be done, is after one has succeeded in lower- 
ing the tension of the initial attack of secondary glaucoma, while the ey r e is 
quiet and before the chronic form has intervened. In some instances this 
can be achieved within two or three day’s, in others it may take somew’hat 
longer. Even under the best of conditions, it is not uncommon to have 
phthisis bulbi develop rather early after the lens extraction, even without 
dangerous \itrcous loss or with any other complication. Also in spite of 
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the fact that even though the surgery may he immediately successful a 
secondary glaucoma may still develop demanding, later, a trephining for its 
correction. Immediate hospitalization is indicated, sedatives to stop the 
pain and quiet the shock of the patient, hot compresses, dehydration and 
sufficient miotics to bring the pupil to a pin-point and to hold it there. In 
many of these cases when the patient is admitted to the hospital, the cornea 
is so clouded from the hypertension that one cannot determine the position 
of tile dislocated lens in the vitreous. In others, it will be possible to make 
an exact localization. As the tension recedes the pupil may be opened 
sufficiently wide so that satisfactory fundus studies can be made. Adrenalin 
and glaucosan are of no value in this form of secondary glaucoma. The 
anterior chamber is deep, and vitreous is often in the anterior chamber. 
Comeal paracentesis is also usually valueless. 

A conjunctival flap of the van Lint type should be prepared before the 
corneo-seleral incision is made, so that as soon as the lens extraction is done, 
this can be pulled down and sutured to coapt the lips of the section firmly 
and closely . A superior iridectomy is necessary, granted that the position 
of the dislocated lens is known accurately. A large lens loop is to be passed 
directly into the v itreous, through as wide a comeal section as is possible, 
hoping to engage the lens, and with the section as a support, to bring the 
lens up and out by means of the loop. The operator must work quickly 
but gently, and the surgery should be done under general anesthesia, so 
that the eye can be held firmly by the assistant with forceps or by means 
of a bridle suture. It is almost inevitable that some vitreous will be lost, 
but the amount lost can be reduced to a negligible and not dangerous 
minimum by careful localization of the dislocated lens, and by gentle 
manipulations Old and long-standing dislocations with the lens firmly 
attached in its dislocated position and in secondary glaucoma are best 
treated by enucleation if the patient lias one good eye remaining. In certain 
cases, failing this, comeo-sclcral trephinings were attempted to hold the 
vision remaining, but in each instance the outcome was failure. A less 
completely dislocated lens when still adherent to the ciliary’ body by a 
portion of its suspensory ligament offers a much better prognosis. Accurate 
localization of the lens at the time of the surgery, preparation of the con- 
junctival flap, the adequate comeo-scleral section, the complete iridectomy, 
and the extraction with the loop are all similar. Many of these cases are 
complicated by iridodialysis. The position of the lens controls the position 
of the comeal section in that the incision must be made at a point opposite 
to where the lens still remains attached with its suspensory ligament. This 
means if the dislocation is downward, the incision must be upward, orifthe 
dislocation is upward and the lens still remains hinged above, then the 
corneal section should be at the limbus below. Those cases with lateral 
residual attachments can usually be bandied by a superior section though 
it may be necessary to swing this to one or the other side, i. r., toward 3 or 
9 o’clock. 

The extraction of a lens dislocated into the anterior chamber is even more 
of an emergency procedure than are those cases with a dislocation of the 
lens into the vitreous. Even if secondary glaucoma is present in these ca«cs, 
the surgery should not be postponed, for the hypertension will continue 
until the lens has been removed. These cases are due to a compression of 
the eyeball against the walls of the orbit so that the sudden force exerted 
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is almost wholly behind the suspensory ligament, driving the lens through 
the pupil as the zonula ruptures; also, it is rather likely that impact to the 
sclera should occur from a blunt object small in circumference though with 
considerable force. There is one important condition, howe\ er, which must 
be correctly differentiated ; that is blood staining of the cornea. Cases have 
been admitted to the hospital for surgery with a diagnosis of anterior dis- 
location of the lens which proved to be simply blood staining of the cornea 
when examined with the slit-lamp. 

The surgery indicated (see Anterior Dislocation of the Lens) is an im- 
mediate loop extraction through a large comeo-scleral incision without 
iridectomy. Miotics should be used before the surgery (as well as alter) 
preventing the lens from falling through the pupil into the vitreous as soon 
as the anterior chamber is opened by the corneo-scleral incision. The first 
stage of the operation is to close the pupil, the second to prepare a con- 
junctival flap, and the third a keratome incision made with a broad kera- 
tome without damaging the lens. The section is then completed with a 
pair of sharp scissors so that the section is sufficiently large to permit a loop 
extraction without difficulty. It may need to include the entire upper 
half of the limbus. As soon as the section is completed, gentle pressure 
should be applied to the limbus below so that the lens can be moved toward 
the comeo-scleral incision. A broad spatula or a lens loop can be placed 
behind the lens depressing the posterior lip of the wound and acting as an 
inclined plane so that the equator of the lens above can slip out of the 
anterior chamber rather readily. The moment the lens is engaged in the 
section, there is no further danger of iris prolapse, and pressure below the 
center of the cornea with the blunt end of a lens hook will permit continued 
extraction of the lens. As soon as it has been expressed , the operator should 
see that the iris lies free, instil cscrin, and close the corneo-scleral incision 
with the conjunctival flap formed. 

The extraction of a lens which has been dislocated extra-ocularly through 
a rent in the sclera, usually lying subconjunctivally, is more of a problem. 
Most of these eyes should be enucleated immediately. The rent has oc- 
curred through the area of the ciliary body and may pass into the cornea. 
Iris or ciliary body prolapse is usually present at the same time. Intra- 
ocular hemorrhage may be severe. Some cases when first seen are wholly 
sightless, and in such instances an enucleation is the only operation indi- 
cated. If light perception is present, one may consider the advisability of 
repair surgery', but this is dangerous and may be regretted later because of 
sympathetic ophthalmia. A low grade iridocyclitis may develop with 
secondary' glaucoma, and the eye lost through this. The conjunctiva is to 
be incised, the lens removed, the iris and ciliary body presenting resected, 
the sclera sutured with Xo. 6-0 catgut, and lacerations which have con- 
tinued into the cornea covered with conjunctival flap. Because of the 
tremendous trauma, these cases are usually hopeless, and an enucleation is 
probably indicated in all except those under most extraordinary circum- 
stances. 

A dislocation of the lens which occurs during a cataract extraction is, in 
the final analysis, one of the complications to be considered under that 
heading. Its mention is made here only because it is relevant. 
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THE TECHNIQUE OF THE CATARACT OPERATION’S. 
INDICATION’S AND CONTRAINDICATIONS FOR 
VARIED PROCEDURES. 

DISCISSION 

The indications for the operation rest upon the absorption of the lens 
after its fragmentation and liquefaction through contact with the aqueous. 
The cortex of the lens is seldom a problem. The nucleus, however, may 
lie firm at times and fail of complete absorption. Under such conditions 
it will have to be removed after absorption has ceased. This needs a 
secondary operation with a keratome, and a removal of the mass with 
capsule forceps. During these manipulations, this mass may fall behind 
the iris, producing irritation subsequently, and even secondary glaucoma. 
It is far better to remove it in its entirety, if possible, than to attempt 
further discissions even with de TVecker scissors. 

This matter ol cortex absorption is hardly one of phagocytosis. In 1911. 
Clapp' called attention to the probability of an autolytic ferment 5 “being 
present in the lens and the aqueous, acting upon the insoluble proteids, 
changing them over to a soluble compound, after which reaction they could 
be carried off by the circulation of the blood and the lymph. Goldschmidt 1 
confirmed Clapp’s opinion by a slightly different technique and also called 
attention to the fact that frequent needling caused an increase in the 
amount of proteid splitting ferment. There is undoubtedly a fair percent- 
age of insoluble albuminoids present in the lens which must be changer! over 
to a soluble condition before they can be carried off. It seems that both 
experimentally and clinically, evidences are present of some protein-split- 
ting action of the aqueous when the lens capsule is opened and the lens 
fibers traumatized. 

The anesthesia necessary depends upon the age of the patient and the 
condition being operated. General anesthesia is necessary in all infants 
and in children, usually up to the age of ten or twelve years. Patients over 
twelve years of age can be operated, ordinarily, under local anesthesia. 
Several instillations of 4 per cent cocain or of a 1 per cent pontocam solu- 
tion, at five-minute intervals, are sufficient. 

Various knife needles have been recommended for the oj>eration. The 
Bowman knife needle and the sickle-shaped Ziegler modification of the 
original Hays knife are the most common in use. Regardless of the instru- 
ment used, the purpose of the surgery Is to pass the knife into the lens, 
obtaining a deep penetration, but without entering the vitreous; that is, 
there should be no through-and-through perforation of the lens. Ziegler 
recommended the through-and-through perforation, hoping to prevent 
secondary glaucoma, but deep penetration of the lens without entering the 
vitreous is preferable. Wilder* also condemned the Ziegler discission, pre- 
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ferring discission and such subsequent linear extraction as is necessary. He 
called attention to the occasional case wherein the posterior capsule must 
also be incised, and also mentioned the necessity for removing the nodule 
of an anterior polar cataract from the anterior chamber while operating 
these conditions, in that this nodule will fail of absorption and will cause 
irritation if it is not removed- The lens incision is either to be cross-shaped 
or Y-shaped. The eyeball is fixed at a point on the limbus opposite to the 
site selected for the insertion of the knife needle, and the needle passed into 
the anterior chamber at the limbus with its flat surface parallel to the plane 
of the iris. If it is thought advisable, the needle may even be introduced 
subconjunctivaliy. Occasionally it is passed directly through the cornea, 
and while this is perhaps an easier procedure, it is not recommended, in that 
anterior synechue may develop at this place from the resulting trauma and 
in the course of the postoperative healing. The pupil must be widely 
dilated with atropine. The operator can see the greater surface of the lens, 



the iris is not as readily injured, and the danger of postoperatu e iritis will 
be minimized. As the blade of the knife is carried through the limbus, it is 
moved across the face of the lens to the opposite angle of the anterior 
chamber for a crucial incision, the blade still being held on the flat (Fig. 
429). The tip is brought as close to the edge of the pupil as possible without 
touching the iris. The cutting edge of the blade is then turned backward, 
facing the lens, and the tip and cutting edge thrust into the lens with a 
quick movement- The handle of the knife is then elevated so that the edge 
is carried through the capsule, the cortex, and well into the nucleus with as 
long an incision as it is possible to obtain. It should extend from one edge 
of the pupil to the opposite edge. The vertical incision is now made follow- 
ing this horizontal one. The edge and the point of the knife are lifted free 
from the lens substance and carried to the lower part of the pupil, and the 
same maneuver repeated, this time with the cutting edge passing upwards 
across the anterior surface of the lens. After the second incision has been 
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made, the knife is turned again on its flat and removed without the Joss of 
aqueous. If a V-shaped incision is to be made, the first arm of the incision 
should start below at the lower part of the pupil and the first cut made 
upward and toward 10 o’clock. The second cut starting at the point of the 
first should be made upward, and diverging toward 2 o'clock. Lens masses 
which can be moved well into the anterior chamber become absorbed most 
rapidly. 

Further atropine is instilled and the eye dressed for twenty-four hours. 
Under ordinary circumstances the dressing may then be removed and 
atropine instilled sufficiently often to keep the pupil dilated and hot com- 
presses used to reduce the postoperative irritation. It may be that 3 to 5 
per cent solutions of dionin (ethyl morphine hydrochloride) assists in hasten- 
ing absorption. The tension of the eyeball must be carefully observed. 
A tendency to a rise in tension is neither uncommon nor dangerous. If it 
continues, however, or increases, then it will be necessary to evacuate the 
contents of the anterior chamber through a linear extraction. 

A repetition of a discission may be done if it is necessary. Further rep- 
etitions, howe\er, must be seriously considered. If the vitreous has not 
been damaged at any time, and if the postoperative recovery has been 
uneventful, the possibility of complications is much less. These cases, how- 
ever, with postoperative irritation should be completed with a linear 
extraction if it is possible. The author would much prefer a linear extrac- 
tion following a discission rather than the repetition of a discission, espe- 
cially in cases of older patients wherein absorption is proceeding slowly. 

An initial discission followed by linear extraction of the opaque lens 
masses two to four days thereafter has been recommended by several 
ophthalmologists. The combination of the two operations has many defi- 
nite advantages and can be utilizes with satisfaction alien necessary. 

Complications of and from a discission are fortunately not common. A 
necessity for repeated discissions is perhaps to be considered as a complica- 
tion, though there are many other factors which modify this. These factors 
are connected with inadequate opening of the capsule and the lens at the 
initial operation. 

The complications most commonly seen are: (1) Cessation of the absorp- 
tion as the result of postoperative irritation; (2) low grade postoperative 
iridocyclitis; (3) slow absorption because of the age of the patient, and of 
the preexisting density- of the lens itself, or of plaque-like formations in or 
on the lens: and (4) remains of capsule tags and remnants and organized 
exudate as a permanent complication. Secondary- glaucoma is probably 
the next most common complication. A througb-and-through incision of 
the lens into the vitreous is not a guarantee against tbe development of 
secondary glaucoma; instead, damage may- occur to the vitreous with later 
an iridocyclitis and chronic in type, and even a retinal separation. If a 
secondary glaucoma does occur which cannot l>e controlled by dehydration, 
by hot compresses, and with atropine, an immediate linear extraction mu«t 
be done. Comeal paracentesis will gh e a transient lowering of the tension, 
but >t may force lens fragments even more firmly into the angle of the 
anterior chamber. Miotics may be tried, but it is doubtful if they- will be 
of any value. Clapp calls attention to a chronic form of glaucoma uhich 
may result from needling. He states that this usually- occurs several years 
later and apparently results from capsular bands contracting and narrowing 
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the filtration angle. Postoperative irritation, iritis and iridocyclitis as 
stated, while not common, do occur, and these cases do not seem to be con- 
nected with any infection. They are more likely the result of an irritation, 
allergic in nature, from the changed lens proteid. Atropine and hot com- 
presses are to be used, lens proteid desensitization to be carried out and 
sodium salicylate given in 40 grain doses, daily, by rectum. The distressing 
point of this type of iridocyclitis is that it is not infrequently followed by 
phthisis bulbi, especially in the young and when repeated discissions have 
been done. 

The discission of retained lens cortex and of capsule remnants, following 
eapsulotomv operations, will he diseussed under the complications of that 
procedure. 

LINEAR EXTRACTION 

There has been some confusion in the literature in regard to this term. 
By linear extraction is meant the extraction of a soft cataract regardless 
of the age of the patient. The types of cataract to w hich it applies are the 
congenital cataracts after discission; traumatic cataracts early in their 
course; the cataracts of dinitrophcnol, nnd many of the similar types of 
cataract in individuals below the age of thirty-five years; the extraction of 
Morgagnian cataracts and the extraction of lens fragments following a 
discission for any condition where secondary glaucoma is present from a 
rapid swelling of the lens or from the presence of lens cortex in the anterior 
chamber angle. Complicated cataracts in young adults can frequently he 
operated by linear extraction. Many of these cases have fluid vitreous, 
and it would he unwise to attempt other types of extraction. The wide 
eapsulotomv will permit the aqueous to affect the retained cortex remnants, 
nnd if one is successful in removing the nucleus, the operation is more or 
less a combination of wide discission and linear extraction simultaneously. 
A subsequent discission may be necessary, but the necessity for this is at 
least minimized if the pupil can be kept well dilated during convalescence 
ami is not to be done until the eye is quite white. 

The rules for the anesthesia for linear extraction are the same as those 
which apply to a discission. With this exception, however, for if there is 
any doubt ns to the probable Ijehavior of the patient on the operating table, 
a general anesthetic, preferahly avertin, should be used. If under general 
anesthesia, a blepharostat may lie utilized. If the case is being done under 
local anesthesia, however, it is better that the lids be held by a capable 
assistant, the lower lid depressed by the assistant with the thumb, and the 
upper lid raised up and lifted away from the orbit by a lid elevator of some 
acceptable type. The pupil must lie well dilated ad maximum, in that the 
sphincter of the iris is to be conserved if possible. 

The position which the operator should assume for passing the keratome 
has been already discussed under iridectomy. That position wherein the 
operator stands at the patient’s right side, invariably facing him, passing 
the keratome from above, seems most logical, and is recommended. A 
conjunctival flap may be formed first, as is classical for a corneo-scleral 
trephining or for an irideneleisis operation. If not, the tip of the keratome 
should go directly through the conjunctiva at the limbus because a subcon- 
junctival (flap formation) introduction of the keratome will make the re- 
moval of the lens substance more difficult. Some authors recommend the 
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introduction of the keratome through the corneal tissue itself, as close to 
the limbus, however, as it is possible to be, in that the ledge of anterior 
chamber immediately behind the entrance of the keratome and above the 
iris may prevent an iris prolapse. While this may be true, the author pre- 
fers introducing the point of the keratome slightly more posterior to tin-, 
so that it is passed actually through the most anterior insertion of the con- 
junctiva. The eyeball is fixed below, opposite to the position of the incision, 
and the point of the keratome carried through the limbus perpendicularly, 
as is customary. As soon as the tip appears in the anterior chamber, the 
handle is carried posteriorly and the blade passed into the eye, parallel to 
the plane of the iris, with a continuous motion until the maximum incision 
desirable has been obtained, that is, one from C to S nun. in width. The 
keratome is then slowly withdrawn, permitting the aqueous to escape, but 
slowly, so the iris will not be floated out bv the aqueous. 



In some n ery soft lenses it is permissible to open the anterior capsule with 
the tip of the keratome before withdrawing the keratome. Then, as the 
keratome is withdrawn, much lens substance will follow with the aqueous. 
In general, however, the capsulotomy should be done with the capsule 
forceps. With the eyeball again fixed and moved downward, the toothed 
Kerrison or Fuchs type of forceps is passed into the wound with its blades 
closed. This is to he earned to the center of the pupil; there the blades are 
permitted to open and the portion of the anterior capsule between the blades 
of the forceps tom out and removed as in Figure 430, A. The capsulotomy 
should not be done so vigorously that a dislocation of the lens occurs. 

In very soft lenses following the capsulotomy, an anterior chamber irri- 
gator will remove all of the lens substance, giving a dear, round, black 
pupil. The tip of the irrigator is introduced into the wound at one of its 
extremities, the wound made to gape by a slight posterior pressure, and the 
fluid allowed to run with medium force. A pump-like action will be 
achieved by this irrigation if the operator will alternately increase and 
decrease the pressure which he exerts against the posterior lip of the wound. 
If simple irrigation is proving unsuccessful, then a loop or spoon should be 
placed in the wound, causing it to gape slightly, and the lens masses remain- 
ing removed by pressure against the cornea bdow with a hook or with a 
smooth broad spatula as in B. The book or the spatula is stroked upward 
toward the incision , milking the lens masses out through the incision up 
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the inclined plane of the spoon or loop. Vitreous prolapse should be avoided 
if it is at all possible. It is better to chance a later discission than to permit 
the prolapse of vitreous through continued attempts to remove retained 
lens masses. In some of the older patients and in the cataracts of longer 
standing, after the major portion of lens fragments have been removed, it 
is sometimes possible to grasp the edge or fringe of the capsule remaining 
with a smooth non-toothed capsule forceps. This may make possible the 
removal of the entire capsule, certainly a major portion of it. 

Barkan’s' procedure for linear extraction emphasizes maximum dilation 
of the pupil by the subconjuncth al injection of adrenalin, an oblique in- 
cision 1 or 2 mm. from the limbus, and the oblique introduction of the 
kcratome to produce a valve-like opening. As Green and Beisbarth* saj : 
as soon as the aqueous has reformed and some degree of intra-ocular pres- 
sure has been reestablished, no amount of manipulation possible, or instru- 
mentation, will result in a prolapse of the well retracted iris; also owing to 
the associated hypotonv there is very little if any loss of vitreous. 

The toilet of the wound completes the operation. The iris is to be 
smoothed into place, a limbal incision freed of any tags of capsule, atropine 
instilled, and a Barraquer dressing applied. A peripheral iridotomy may 
he necessary if the iris tends to prolapse. If a conjunctival flap had been 
prepared prior to the incision, two sutures are used to close this. The post- 
operathe treatment consists in the continuation of the ntropine, the use of 
dionin, and the application of hot compresses as soon as possible to assist 
in the absorption of that cortex remaining and to cut down the opernthe 
reaction. 

Complications of Linear Extraction. Iris prolapse and prolapse of the 
vitreous are the most common complications which occur. If the iris cannot 
l>e replaced satisfactorily at the end of the operation, that portion which 
prolapses will have to be resected with a clean coloboma. In replacing the 
iris it is necessary that one be gentle to prevent postoperath e iritis. A 
necessary coloboma above, because of the iridectomy, is not a distressing 
complication; it is covered by the upper lid, but if possible it should be pre- 
vented. A coloboma, however, which would be in the line of the palpebral 
fissure, will cause considerably more distress; therefore, if the linear extrac- 
tion must be done at any other place than that on the limbus abo\e, the 
operator should be particularly careful to pre\ent iris prolapse. Meller 
and some of the other operators routinely do their linear extraction through 
an incision in the lower limbus. The reasons for this are that it seems to 
minimize iris prolapse, and the field of operation is better exposed If it 
should seem advisable to operate through the lower limbus, then the surgeon 
should stand at the head of the patient, changing his position relative to the 
eye to maintain the same relationships as before mentioned. 

Vitreous prolapse is not rare, especially when it is fluid. Ordinarily it 
can be prevented by operating as gently as is possible. Older lenses, those 
with a tough capsule, and when complicated by synechia; and with calcified 
plaques, are more difficult to remove, and in these cases there may be a 
prolapse of some vitreous. Excluding these cases, the prolapse of normal 
vitreous with its semi-solid consistency is a rather serious complication, in 
that one must cease the further attempt at removing lens fragments; also 

* Am Jour Ophth , Ser. 2, \ ol. 15, February, 1932. 

> Am. Jour. Ophth., Ser. 3, \ ol 16, July, 1933. 
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the reposition of the iris is difficult in such instances. Healing is occasion- 
ally delayed because of gaping of the wound. If this does occur, a suture 
should be placed, the vitreous cut off cleanly, and the suture tied down 
immediately thereafter. 

At times the total lens is more sclerosed than anticipated, or the nucleus 
is large and hard and difficult to extract. If this appears, the incision should 
be lengthened with scissors immediately, at one or both of its extremities, 
to permit satisfactory expression of this, thereby minimizing the possibility 
of vitreous prolapse by the pressure which would be necessary to deliver 
this nucleus through a smaller incision. If a loop extraction is probable, 
the operator should prepare a conjunctival flap, immediately introducing 
his sutures for instant tying after the extraction of the lens. Naturally, 
this complication applies only in those instances wherein the lens is fairly 
firm in its consistency; therefore it is applicable to the early total cataract 
of young adults (Meller). 

MAJOR CATARACT PROCEDURES 

The capsulotomy extraction and the intra-capsular lens extraction are 
to be considered as the major surgical cataract procedures. Both of them 
have many points in common, and to conserve time and space, those which 
are common to all procedures need be mentioned only once, although 
reference will be made to those portions of a technique under consideration 
which has been previously outlined. This is especially true in regard to the 
discussion of an iridectomy, and as this has been well covered before 
(Chapter XVII) it needs no repetition. 

(1) The anesthesia; (2) the positions of the operator and assistant; (3) 
the fixation of the eyeball for the comeo-scleral incision; (4) a discussion of 
the bridle and lid sutures; (5) the incision itself; (6) and the conjunctival 
sutures are so definitely common to all procedures that it seems wise to 
discuss these immediately. 

Anesthesia. (See pages 15—19). — The anesthesia is either local or general. 
The use of a\ ertin depends upon the physical condition of the patient, his 
disposition and temperament, and upon certain other less common con- 
tigencies which may appear, as the unfortunate individual who has had one 
unsuccessful cataract extraction already done, with perhaps the loss of 
that v\u. DtfBetdties and cvtnepfbsibns jsre attntattaxi mSeir a passible 
lack of cooperation (on the part of the patient) is made impossible through 
the use of general anesthesia. The stormy post-anesthetic period of ether 
anesthesia with its agitation, nausea and vomiting, contraindicates ether 
for cataract surgery. The postoperative course of a\ ertin, however, is quite 
different. The patient is quiet, nausea and vomiting are most uncommon, 
and even if it has been necessary to augment the anesthesia with venethen, 
this does not cause, of itself, nausea or vomiting, and the recovery periods 
are so brief that agitation and unruliness are practically absent. If avertin 
alone is being used, a retrobulbar injection may tie added, but an injection 
of novocain into the orbicularis, of the lids, and of the conjunctiva is 
always necessary. At the same time, because of the general anesthesia, a 
bridle suture must be used so that the assistant can hold the eye down and 
control it otherwise as is necessary. This demands novocain injection into 
the superior rectus muscle. 
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If there is any limitation in satisfactorily separating the lids, due to a 
narrow palpebral fissure, the surgeon should not hesitate in performing a 
canthotomy at the external canthus. Traquair 1 emphasized this some time 
ago. At the same time he also spoke of the lid sutures in the center of the 
lids, a few millimeters above the ciliary margin, as well as the advisability 
of a bridle suture in the superior rectus muscle. 

Control of Lids.— For all major cataract procedures it is best to dispense 
with a blepharostat and to have an assistant depress the lower licl with 
his thumb and elevate the upper lid with a lid elevator. 

Rules for anesthesia in major cataract procedures in general are set forth 
in the following table. 

I’rropfritin 0|>,nliir 

Cocam intonation*), retrobulbar m- 
jcrtiuin of novoi-am anil mircnalin 
Akme^in by van Lmt-Rorhst injec- 
tion of the orbicularis or the O linen 
block of the facial ncrie N'ovoonm 
injection of the lull if neivrar). 
novocain injection of the aupenor 
rectus for bridle suture Ballooning 
of the conjunctiva with novocain nx- 
ki'ts in rutting a conjunct i\ al flap and 
probably makes on tridcrtomj pain- 
less, or lets painful 

Cocain instillations injection of 
the lid marem*. suj*erior rectus in- 
jection for the bridle suture, akinesia 
nml retrobulbar injections if neces- 
sary- Ballooning of the conjunctisa 
with novocain as»i-ts in cutting a 
conjunctival (lap and will one«theti*e 
the iris for the indcclomv 


Superior rectus injection for the 
bridle suture Ballooning of the con- 
junctiva with novocain n.s- 1 -ts in cut- 
ting a conjunctival flap, ami nncsthe- 
tites (he ins. 


1*nrnl anesthesia All.inol, nembutal, and 

phenol barbiturates, the 
night before and the dav of 
the ojieration Bromides 
nml codein also may lie 
necessary. The former for 
some time pre-operatively, 
the latter immediately pre- 
operatively. 


A vert in anesthesia Tor general surgery mor- 

without phine lief ore av ertin is ideal, 

adjuncts. m fact almost necessary. 

Tor cataract surgerj . how- 
ever, it is definitely rontra- 
mdicated The barbitur- 
ates to tolerance acems to 
gn e liest results. 


Avcrtin anesthesia 
with adjuncts as 
venethen or 
chloroform. 


Recently Percy Fridenbcrg* read a paper on traumatisms to the e\ e 
which occurred while operating, calling attention to certain relevant factor*. 
Tit esc w Inch tire anatomically connected w ith the safety of the e\ e normall \ 
and in health, Fridenbcrg stated, become hazards during ophthalmologictd 
operations. For example, the reflex contraction of the orbicularis which 
normally protects, now endangers the eve; and the position of the c\ e within 
the orbit with its limited exposure rentiers surgery difficult by reason of 
inaccessibility and a narrowing of the field of surgery. Fridcnlierg spoke 
of three factors: (1) the patient, (2) the operator, and (3) the instruments. 
Formerly, lie fore the days of a less satisfactory anesthesia, the patient 
involuntarily and unconsciously assumed the rule of an assistant to the 
ojxrntor. The safeguards which we have are aimed toward making this 
not only unnecessary but also impossible. In so far ns the ojiemtor is «m- 
eernetl, tliere are three factors here of importance, again quoting FridetilMTg* 
fatigue, e\ esight or visual acuity of the operator, ami satisfactory illumina- 
tion. It was with "3” however, that Fridenbcrg was most concerned: that 

• Tum Optitb Sof. United Kingdom. M. 595. 19V) 

• Pert. Ophth , New York Arad. M»d . May 17. 193*5. 
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is, the dangers and the damages from faulty instrumentation. In regard to 
this, the speculum is no doubt a serious matter. Arlt spoke of it as a danger- 
ous instrument and felt that control of the lids is far more satisfactory when 
achieved through the fingers and the lid elevator of an assistant. If the 
O’Brien block of the facial nerve is done and when the patient is under 
general anesthesia, the use of the blepharostat is much less dangerous; it is 
unwise to use it with local anesthesia. Many of the complications which 
occur, however, are not due to a pinching of the orbicularis fibers, but 
because of a spasmodic combined pull of all the recti backwards, and an 
orbicularis block does not control this. 

The Position of the Operator and His Assistants.— Tlie position of the 
operator depends upon two or three various factors. One of these is 
ambidexterity . The second is variable, in that some ophthalmologists 
operate upon the left eye of the patient from the left side of the bed or the 
table. The third is more universal, in that, in the absence of ambidexterity, 
all operators must operate upon the right eye standing above and toward 
the right side of the patient’s head. Ambidexterity is a most desirable 
faculty if present to a full degree. Ophthalmological surgeons develop a 
certain degree of this, but the importance of the cataract incision is so basic 
that it should not be made with the left hand in a right-handed individual, 
unless the operator is equally facile with that hand. A statement made 
before, and one which appears so commonly in the literature. “The in- 
cision is the secret of cataract surgery,” is absolutely true. In general, 
therefore, the operator will universally stand close to the shoulder of the 
patient on the right side of the bed or table for left eye operations, with 
his cataract knife in the right hand and his fixation forceps in the left one. 
When operating upon the right eye, he will move bis position to the head of 
the patient immediately behind the right eye, that is slightly toward the 
right side of the body. The left-handed individual, of course, would exactly 
reverse this. Surgery must occasionally be done through an inferior lirahal 
incision. In such an instance, the position of the operator remains the 
same except the fixation of the eyeball is obtained, now, slightly above the 
horizontal meridian of the cornea at the limbus. As soon as the incision 
has been made in a left eye, the surgeon should move his position toward 
the head of the table so that the capsule forceps or the lens loop can be best 
used with his best hand, that is, with his right hand and from above. When 
operating upon tlie right eye, it will not be necessary to alter his position to 
any degree. 

The assistant should always stand at the left of the table or the bed, 
holding the upper lid with a ltd elevator together with the bridle suture and 
controlling the eyebrow with his right hand and retracting the lower lid with 
the thumb of his left hand. In this way he can always release the lower 
lid, thus freeing his left hand for assisting the operator with sponging, the 
holding of the eyeball, for taking an instrument from the operator’s hand, 
for controlling sutures, and many other similar probabilities. The as- 
sistant’s left arm is to be held close against the body of the patient so that 
the operator’s right hand and ann can mo\ e over it without an.v limita- 
tions. The direction of the assistant’s gaze is always up and into the 
superior cul-de-sac so that he is the first to see vitreous presenting, to note 
the dislocation of the lens, and to appreciate voluntary movements of the 
eyeball by the patient. If vitreous presents or vitreous loss is impending. 
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it is the assistant’s duty to lift the lid out (not up) and away from the eye- 
ball, both the upper and the lower, as a matter of fact, and to release the 
bridle suture so that the eyeball will rotate upward spontaneously. In 
most instances, this is sufficient to allow the vitreous to again settle back 
into the vitreous chamber and prevent any catastrophe. Subsequent de- 
pressions of the eyeball then, depend upon the operator’s judgment, and the 
bridle suture should be turned over to him for the manipulations which are 
still necessary in the case. The assistant should keep his vision glued upon 
the eyeball from the start to the close of the surgery and is only valuable 
to his chief when he can carry out his part of the task in this w ay. Dry ing 
of the cornea is not at all uncommon, and the assistant should watch this 
and prevent it by an occasional drop of normal saline with a medicine 
dropper, not using a cotton wound wet applicator. The cornea can be 
denuded very* readily when under the effects of cocain. A statement here 
is also relevant ns to sponging for Jicemorrhage. Too often the assistant 
wipes instead of tamponing. The pressure of a pointed moistened cotton 
sponge, spindle-shaped, is effective, and a wiping motion does not increase 
the absorption of blood; instead it traumatizes tissues and further increases 
the h&'morrhagc. The illumination from some type of a focused hand light 
should come from the right side of the table or the bed and be so directed 
that the reflected rays glance off and away from the direction of the gaze of 
the operator. 



Fixation.— The eyeball should be grasped near the limbus at the point 
just below the position of the counterpuncture, that is, just below or at the 
horizontal meridian. See Figure A. 431 A broad fixation forceps which 
grasps the conjunctiva alone is superior in some instances. In many eases, 
however, because of the delicate conjunctiva, which comes on with senility , 
it is necessary to use toothed scleral grasping forceps as presented by 
Elschnig and Gifford. Even with these the conjunctiva frequently tears 
before one has a satisfactory’ grasp. It is foolish to proceed with the 
cataract section unless the eyeball is well controlled by the fixation. Fixa- 
tion below’ permits a disconcerting dipping of the eyeball, and the wheel- 
like rotation which also results will make the section much more difficult. 
The operator will know’ that he has a satisfactory fixation if he can elevate 
the eyeball from the orbit by means of the fixation forceps, that it is firmly’ 
grasped and can be well controlled. It is not uncommon to have fixation 
so roughly applied and so continued during the corneal section that this is 
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responsible for a premature dislocation of the lens. Firm control of the 
eyeball is necessary, but the eyeball should not be compressed with the 
fixation forceps, nor should it be injured by repeated jabs in an attempt to 
obtain adequate fixation. 

Occasionally a hematoma will develop in the conjunctiva as the result of 
fixation or edema of the conjunctiva from the injection or the instillation of 
drops, making fixation difficult. A clean incision through the conjunctiva 
and satisfactory fixation to the episcleral tissue is much better than to 
attempt a cataract section without firm fixation. Two-bladed fixation 
forceps are needed at times, and even broad-based toothed fixation forceps. 
Angelucci recommended fixation of the eyeball under difficult circum- 
stances by grasping either the internal or the external rectus through the 
conjunctixa. This max be necessary in old patients with easily tom con- 
junetix'a, but it permits nex-ertheless considerable distressing motility to the 
eyeball. When the patient is being operated upon under local anesthesia, 
he or she can assist by keeping the eye down, but even this is difficult. 
Making the section tends to pull the ex eball up and the patient must make 
a conscious effort to hold it down. When the operation is being done under 
general anesthesia, the entire fixation problem is decidedly simplified. 

The Bridle and Lid Suture. -A bridJe suture through the superior rectus 
muscle is absolutely essential in surgery under general anesthesia. Silk 
sutures as bridle sutures through the inferior rectus as well, and occasion- 
ally through the internal and external recti are necessary at times to obtain 
satisfactory fixation. A section cannot be made properly until fixation is 
adequate; this is so basic, that the success of the surgery may depend upon 
it. When operating under local anesthesia, it is almost as x-aluable; in fact 
some operators not only introduce it but also tie it lightly to the lid elex-ator. 
The injection for this is made by the introducing of 6 to S minims of nox’o- 
cain and adrenalin solution well back into the tendon of the superior 
rectus. This tendon is grasped through the eonjunctix-a with forceps as far 
posterior as is possible, and the needle point carried for at least 2 to 2.5 cm. 
posteriorly before injecting the solution to prevent a gross ballooning of the 
conjunctixa. Without releasing the hold which one has had during the 
injection, the syringe is laid aside, and a Xo. 1 braided silk suture in a 
rather large needle is passed through the conjunctix’a and the tendon of the 
superior rectus. The needle then should be removed, both ends of the 
suture grasped, and the eye rotated downward with the suture to be certain 
that it is through the muscle and not through the conjunctiva alone. The 
assistant can hold this suture, with the lid elex'ator, between his thumb and 
index finger x - ery easily controlling at all times the position of the ex eball as 
is desired by the operator. It is, in general, rather dangerous to compel 
the patient to look down constantly, that is, if he or she cannot or will not 
look down in a natural and unstrained position. It is better in such in- 
stances to extract with the patient looking straight to the front. When the 
operation is completed, one end of this suture is cut close to the muscle and 
withdrawn. This can be done even with the eyelids closed. 

Lid sutures through the mid-point of the lid margins, immediately 
posterior to the line of the cilia are x-aluable adjuncts in cataract surgery. 
They play no great role at the time of the operation itself, but they permit a 
satisfactory postoperative closure of the lids, preventing them from opening 
beneath the dressing. This is important in all instances wherein orbicularis 
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paralysis of any type has been done. The possibility of the lids separating 
lioneath the dressing must he prevented because most serious consequences 
will develop if this should occur. Figure 431, It shows the three sutures to 
which reference was made, the bridle suture through the conjunctiva and 
the superior rectus, the upper lid white si Ik suture, and the lower lid black 
silk suture. The bridle suture is to be of braided black silk, the other two, 
however, may Ik* of n twisted silk. These lid sutures are to be placed im- 
mediately after the bridle suture has liccn introduced. Peter suggested that 
the upper lid suture lx; of white silk to prevent confusion and to permit 
rapid identification. 
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The Cataract Incisions.— The incision of a cataract section has gone 
through many interesting phases. Hoard 1 has discussed it historically in 
great detail. It is remarkable and interesting to sec the variability of the 
sections which ha\ e been considered from time to time. Tlic modern ideal 
incision is not far removed from some of these. A statement was recently 
made to the effect that failing an ideal section the operator lias some faint 
consolation in knowing that that section he obtained in the case, regardless 
of his dissatisfaction with it, was at one time undoubtedly recommended 
as the section of choice. 

Figure 432 modified nftcr Beard, is a diagrammatic sketch of the possi- 
bilities present. I, I 1 is the site of the sclerotomy for an iridectomy. L, L l 
is n true linear section, but this is impossible to achieve. The perfect 
incision would be V, P l , and any obliquity from this will give a section so 
obliquely placed ns A’, A’ 1 that there will be a definite and distinct shelf to 

1 Heard, Ophlh. Sure , 2d fd.. Philadelphia. P. RlikWon’a Son A Co , pp CO I 015 
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and the edge of the knife is turnedoutward very slowly, still beneath the 
conjunctiva, and the limbal section thus completed. This maneuver 
minimizes to the greatest degree the width of the posterior lip of the wound, 
hence assures the greatest possible aperture. The conjunctiva which now 
is lying upon the blade is cut as a flap by continuing the sweep of the blade 
upwards, but with the edge now directed well away from the eye and 
toward the operator. In completing the section and the flap, the knife 
should be turned so that the cutting edge is almost completely facing the 
operator. Completing the conjunctival flap in this manner makes it pos- 
sible to gauge the size of the flap and cut it as is desired. 



Fia. 433.— Same as Figure 432 but surface view . A, ideal section. B, section split in 
counterpuncture; C, section split at all points; D, counterpuncture too far forward (Ophthal- 
mic Surgery. Beard, courtesy of P. Blakiston's Son & Co > 


The size of the conjunctival flap which can be obtained depends almost 
wholly upon the desires of the surgeon. If a generous conjunctival flap 
has been cut, its upper attachment may remain unsevered, extraction then 
to be done beneath this bridge of conjunctiva. Many men follow this pro- 
cedure routinely in that it makes sutures unnecessary. As a matter of 
fact its value for this reason is not concurred in. A more logical contention 
for the advisability of a conjunctii al bridge is that such a bridge makes the 
subsequent removal of sutures unnecessary. In some patients this might 
be a factor. Any procedure, however, which hampers the ready extraction 
of the lens is undesirable unless it has other attributes far outweighing this 
hindrance. Sutures are indicated, readily introduced, and usually easily 
removed, and the hinged or bridge flap limits unnecessarily the extraction 
of the lens. It seems inconsistent to plan for a section of adequate size and 
immediately thereafter limit the availability of the aperture obtained by 
the flap unless other factors are present in the case which makes the case 
extraordinary' and not routine. It is probable that an intact conjunctival 
bridge will limit vitreous loss in certain complicated cases, and it may 
therefore be seriously' considered in the extraction of dislocated lenses. 
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the lip of the wound in part or in its entirety, thereby minimizing to an 
appreciable and oftentimes dangerous degree the available aperture which 
the operator has for his lens extraction. An incision which involves two- 
fifths of the circumference of the cornea is usually considered ideal and 
ample, but shelving of the corneal lip can reduce this a fourth to a third of 
the aperture to be utilized. To avoid splitting the cornea is Beard’s briefest 
answer toward obtaining an aperture which is proportionate to the limbal 
circumference of the section. Figure 433, A, is diagrammatic of the face 
surface of the ideal incision. It should be neither comeal nor scleral, but 
at the junction of the cornea and the conjunctiva. The point of puncture 
and counter-puncture should just barely invade the conjunctiva. One can 
see by this diagrammatically, Figure 432 in that P, P l is at the conjunctival 
edge. A comeal section, while not damaging, does prevent a conjunctival 
flap, and the writer feels that a conjunctival flap is essential to an ideal 
cataract extraction. An intractable patient, an eye in enophthalmos, a 
narrow palpebral fissure, a shallow anterior chamber, e3rly loss of aqueous, 
and hypotension of the eyeball, are all factors which complicate the in- 
cision, and it is not always possible to obtain the ideal. The truism relath e 
to the importance of the section still stands, but the more capable the 
surgeon, the more likely will his operative results be good in spite of a faulty 
section. 

The cataract knife is grasped in the right hand with the thumb on top 
and the first two or three fingers below, lightly balanced, inspected to be 
sure that the cutting edge is facing upwards, and the point is then engaged 
at the limbus in or at the edge of the conjuncth a 1 mm. above the horizontal 
meridian, with its long axis almost perpendicular to the curve of the eye- 
ball. The line P, P l of Figure 432 is the plane of the blade and its handle. 
The knife is passed through the limbus, and the moment the tip appears in 
the anterior chamber the handle is depressed, backwards that is, moving 
the tip at the same time across the center of the pupil to the opposite 
limbus. Here again P, and P l direction is ideal ; now, however, the sequence 
being P l , P. The line of this is manifestly impossible, as one can see by 
looking at this drawing, but certainK it is possible to minimize the obliquity. 
Therefore, before the counter-puncture is made, the handle is depressed 
slightly more than when the blade and its point were passed across the 
center of the pupil. Due to the refraction of the comeal curvature the point 
of engagement for the counter-puncture should appear to lie in the visible 
cornea itself at the line limiting this visibility. The engagement w ill then 
be actually 1 mm. more posterior than that apparently seen. Engagement 
for counter-puncture within this point of visibility will split the cornea ami 
narrow the aperture appreciably, while engagement posterior to that point 
will bring the blade into the root of the iris or even into the ciliary region, 
damaging these structures and resulting in considerable htemorrhage. AY ith 
the knife thus engaged in puncture and counter-puncture, the section is 
completed by an upward sweeping motion of the entire blade and the 
handle, though the tip of the blade should travel a bit faster than does the 
heel. After the blade has reached the upper fourth of the circumference 
of the limbus, the conjunctiva becomes engaged and the remaining portion 
of the section is completed subconjunctivally. The sectioning should be 
with as smooth a motion as is possible, that is, with as little sawing as the 
keenness of the edge of the blade will permit. The upper limbus U reached, 
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and the edge of the knife is turned outward very slowly, still beneath the 
conjunctiva, and the limbal section thus completed. This maneuver 
minimizes to the greatest degree the width of the posterior lip of the wound, 
hence assures the greatest possible aperture. The conjunctiva which now 
is lying upon the blade is cut as a flap by continuing the sweep of the blade 
upwards, but with the edge now directed well away from the eye and 
toward the operator. In completing the section and the flap, the knife 
should be turned so that the cutting edge is almost completely facing the 
operator. Completing the conjunctival flap in this manner makes it pos- 
sible to gauge the size of the flap and cut it as is desired. 



Fic. 433.— Same as Figure 432 but surface view. A, ideal section B, section split in 
counterpuncture; C, section split at all points; D, counterpuncturo too far forward (Ophthal- 
mic Surgery, Beard, courtesy of P. Blakiston’s Son & Co ) 

The size of the conjunctival flap which can be obtained depends almost 
wholly upon the desires of the surgeon. If a generous conjunctival flap 
has been cut, its upper attachment may remain unsevered, extraction then 
to be done beneath this bridge of conjunctiva. Many men follow this pro- 
cedure routinely in that it makes sutures unnecessary. As a matter of 
fact its value for this reason is not concurred in. A more logical contention 
for the advisability of a conjunctival bridge is that such a bridge makes the 
subsequent removal of sutures unnecessary. In some patients this might 
be a factor. Any procedure, however, which hampers the ready extraction 
of the lens is undesirable unless it has other attributes far outweighing this 
hindrance. Sutures are indicated, readily introduced, and usually easily 
removed, and the hinged or bridge flap limits unnecessarily the extraction 
of the lens. It seems inconsistent to plan for a section of adequate size and 
immediately thereafter limit the availability of the aperture obtained by 
the flap unless other factors are present in the case which makes the ease 
extraordinary and not routine. It is probable that an intact conjunctival 
bridge will limit vitreous loss in certain complicated cases, and it may 
therefore be seriously considered in the extraction of dislocated lenses. 
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Eber 1 discussed this in detail in considering complicated cataract cases. 
Elschnig’s recommendation* for this type of operation limits it to high 
myopia and to exophthalmos, two conditions essentially similar. Von 
Pflugk* would add to these cases of emphysema and those subject to heart 
attacks. 4 The writer will concur in these, but the statement must be 
reiterated that conjunctival sutures are a more logical and an equally 
sound surgical principle. The claim that the danger of vitreous prolapse is 
minimized by means of a conjunctival bridge is a most individual factor, 
and controversy relative to it is quite logical. 

The formation of the conjunctival flap itself is the combination of several 
different factors. First, its value lies in the facility of placing the subse- 
quent sutures, and the flap, plus these, assures an earlier sealing of the 
wound and reformation of the anterior chamber, minimizing thereby later 
iris prolapse, high degrees of astigmatism, and the formation of limbal 
staphylomata; it safeguards the immediate postoperative period from the 
minor traumatisms of excited and unruly patients by restraining the vitre- 
ous and permitting the retention of the aqueous; and it certainly is a factor 
in minimizing postoperative infection. After the counter-puncture has 
been made and the knife begins its upward sweep, a drop of aqueous may 
appear under the conjunctiva and balloon it out. While not desirable, 
in that it may be responsible for the iris falling in front of the edge of the 
blade, the complication does illustrate the desirability of ballooning out the 
conjunctiva itself with a bit of novocain routinely before the section has 
been started. The flap need not be large, nor is it necessary that it termin- 
ate at the 12 o'clock meridian. Many of the men routinely complete their 
flap slightly to one side or to the other of the vertical, though Butler felt 
that this had a tendency to make the subsequent astigmatism oblique. 
Certain cases, as one-eyed individuals, those with high myopia and with 
exophthalmos, individuals with emphysema and asthma, and those subject 
to heart attacks, nervous and insane patients, and tho«e in general who 
may be unruly or have a stormy convalescence, most certainly need 3 con- 
junctival flap. Because of this, it is quite permissible to prepare the flap 
before the section has been made; even if necessary- to make the section 
after such a flap has been prepared with a keratome, and then to enlarge it 
at its two extremities with a pair of scissors. 

Any incision which appears too short for the extraction of the lens under 
question should be lengthened before the extraction is attempted by clean 
cut snips of sharp pointed but rather stout scissors. Figure -434 illustrates 
the point of puncture and counter-puncture as viewer! from the front, and 
shows the position of the knife in its upward course. The conjunctival flap 
is in process of formation at the point of counter-puncture. Figure 434, C, 
shows the flap being completed, the knife now appearing narrow because of 
the perspective of the edge, which has been turned slightly forward. Fig- 
ure 434, V, shows the completion of the section and the traction of the flap 
in a case where a pre-prepared flap had been thought advisable. As pre- 
viously stated, a keratome may be used to start the incision in these cases 
if it is thought advisable. 

■ Am Jour. Ophth., Ser. 2. tol. 13. February. 1929. 

* Klin. Moaatsbl. 1. Augenh.. 66. 930. 1921. 

* Klin MonatabI l. Augenh., 70. 767, 1923. 

* Chpp, Cataract, Etiology and Treatment, Lea & Ffbiger. p. 170, 1931. 
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When the iris falls in front of the knife while making a corneal section, 
one must proceed with the section. regardless of this complication. If a 
clean iridectomy is made thereby, well and good; if not, the iridectomy 
must be made thereafter as one best can, depending upon the amount of 
trauma to the iris. Knapp found that if one halts the progress of the knife 
for a moment and presses upon the cornea behind the back of the knife with 
a moistened sponge or applicator, it is frequently possible to depress the iris 
and the lens diaphragm sufficiently so that the sphincter of the iris will pass 
beneath the edge of the knife and make possible a completed incision with- 
out actual damage to the iris. 



Fig. 431. — A-I), the technique of a cataract incision E, with a 1 an Lint flap. 


Many modifications of the cataract incision are in the literature. Some 
of them complicate the surgery and offer no advantages. Others, however, 
do have an advantage for individual cases. These techniques, however, are 
individual and their discussion essentially monographic. To recapitulate, 
the essentials of a satisfactory cataract section in their order of importance, 
are: (1) satisfactory fixation of the eyeball; (2) puncture and counter- 
40 
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puncture, both lying just within the vascular zone and just without the 
clear corneal stroma; (3) as close an approach to the line P, P 3 and P 1 , P 
(Fig. 432) as it is possible to get; (4) a steady cutting motion is made with 
the hlade from the counter-puncture without any halt or pause, completing 
the major portion of the incision in one movement; (5) a sharp knife is 
necessary so that sawing movements are minimized ; (6) care in keeping the 
knife parallel to the plane of the iris and advancing it upward without per- 
mitting any backward pressure toward the sclera; (7) an incision, the lips 
of which are of an equal width throughout; (S) absence of shelving above, 
that is, a rigid continuation of satisfactory position of puncture and counter- 
puncture throughout the length of the circumferential section; and (9) a 
satisfactory flap. 

The complications of an extraction in part rest with these above, i. e., 
essentials 1 to 9. Most of them could be prevented if all conditions had 
been ideal at the time of the operation. The position of the counter- 
puncture, while usually one of deliberate selection, may be modified by an 
unruly patient and by a shallow anterior chamber. Unsatisfactory fixation 
is probably one of the most common causes for difficulty with the counter- 
puncture. Occasionally the section terminates in the cornea proper, and 
no conjunctival flap is obtained except perhaps one or two tags or dog ears 
of conjunctiva at the extremes of the incision. This may result from a 
sudden upward movement of the patient’s eye during the section, or develop 
from too extensive an injection of anesthetic into the conjunctiva, thus 
obscuring the landmarks. Unusual lia?morrhage wall occur if the edge of 
the knife is directed posteriorly toward the plane of the iris in that its pene- 
tration will be too deep. Collapse of the anterior chamber from loss of the 
aqueous may make it necessary at times to complete the section within the 
cornea. In shallow anterior chambers and in cases with premature loss of 
the aqueous, the iris will fall in front of the knife, making all degrees of an 
iridectomy from a complete coloboma to a bare peripheral iridotomy or 
notching of the root of the iris. While this is not of grave consequence, 
still a sharp li.vmorrhage may occur and obscure the field of operation; 
also it may result in a complete iridectomy larger than that which would 
be otherwise necessary, or even compel an iridectomy in a case which 
logically could have been an extraction through a round pupil combined 
with or without a small peripheral iridotomy. A conjunctival flap is not 
wVn&\'?> achw-ved, though \? any tags are. -present for SMtvmwg, these wtU 
suffice. Failing these, it is perhaps better to proceed with the extraction 
rather than invite a catastrophe because of the time which it would take 
to prepare a satisfactory sliding flap. Still, certain ca^s appear wherein 
the better part of discretion will be to halt the extraction for a few minutes 
and prepare first a sliding van Lint flap. The sutures are to be introduced 
immediately, ready for instant postextraction tying. Figure 434, E, 
illustrates this. 

Every so often an operator suddenly discovers that the knife has been 
introduced for the corneo-scleral incision with its cutting edge upside down. 
To prevent this the knife should be inspected just before it is introduced. 
If the surgeon’s attention is then diverted by some happening or for some 
other reason, there is a possibility that this misfortune will occur. When 
it is present one is faced with the necessity for immediate action. If it has 
been noticed before the counterpuncture has been made, the knife may be 



MAJOR CATARACT PROCEDURES 


027 


withdrawn and reintroduced, though there is danger of losing the anterior 
chamber thereby. If the counterpuncture has already been made, with- 
drawing the knife would probably result in the loss of so much aqueous 
that it would be necessary to postpone the operation, and the necessity for 
this could be embarrassing to the surgeon. Various men have spoken of a 
quick turning of the knife in the incision. It should not be done before the 
counterpuncture is made, and if it is done the operator should be sure that 
the cutting edge is turned in an np-and-out 180 degrees arc, so that the 
cutting edge will not sweep across the capsule of the lens. There are two 
other alternatives, to withdraw the knife wholly and complete the section 
w ith a pair of sharp scissors, or to continue with the section dow nward and 
proceed with the lens extraction through the inferior limbus. A scissors 
cut, even when most skillfully done and with satisfactory scissors, does not 
give as smooth a cicatrix as does the clean cut of the Graefe knife. On the 
other hand, extraction through the inferior limbus should proceed un- 
eventfully. (See section on Cataract Extract Following Trephining Oper- 
ations.) 

Conjunctival Sutures.— A consideration of the necessity for sutures could 
not exist anywhere in surgery except with the ophthalmologist. In general 
surgery, even the smallest incision will be surgically closed after the oper- 
ator has achieved the purpose for which he is operating. It is equally 
necessary in cataract extraction, for so frequently the integrity of the ey e- 
ball and the patient's subsequent vision depend upon firm and early union 
of the section. Various forms of conjunctival sutures ha\ e been considered. 
Theoretically the ideal one is that which is easily introduced, one which will 
not interfere with the extraction of the lens and which, after the extraction, 
is easily and rapidly secured. A dictum of the abdominal surgeon is to “get 
in and then to get out,” and the same applies to a cataract operation. 
Hence, the sutures which can be tied in part before the extraction are to be 
desired. The running suture with cut, untied ends so satisfactory in glau- 
coma surgery is not applicable here because, if it is introduced before the 
extraction, its loops, even if drawn to the side, will interfere with the 
extraction, and the practice of introducing the sutures after the extraction 
is to be avoided. Corneal sutures are permissible if an unsatisfactory flap 
has been obtained, or if there is a tendency toward gaping of the wound. 

Wolff and McLeod’s 1 indications for suturing the wound, especially with 
the intra-capsular type of extraction, are: 

(1) The wound should be dosed securely' and accurately as the most important 
requirement for preventing postoperative vitreous prolapse, and thereby at the 
same time securing rapid healing; (2) closure must be rapid, so that one may be 
able to seal the incision within from five to fifteen seconds after the lens lias been 
delivered. This is important if vitreous presents behind the lens and is perhaps the 
only’ point in a cataract extraction where speed is absolutely’ essential. (3) The 
suture should be placed before the incision is made, and, therefore, must be placed 
in such a w ay’ as to allow the passage of the knife. 

(The author cannot agree wholly with this; it implies complicated inser- 
tion of sutures, and demands a preliminary conjunctival flap or the less 
satisfactory corneo-conjunctival sutures. Nothing should be permitted to 
complicate or interfere in any* way with a satisfactory corneal section. C on- 
junctival sutures should he placed after the corneo-sclcral incision and not 


1 Arch ' cl 5, Aujtu«t. 1932. 
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before. Vitreous prolapse is a rare complication before the leas extraction, 
and the presence of sutures at this time, t. e., before the lens extract 
tion, would not in any way modify the subsequent course of the extraction. 
Wolff and McLeod are correct in stating that placing the sutures after the 
extraction while vitreous is oozing, or presenting, can result only in further 
loss of vitreous. The fact that they use the 1 erboeff corneo-sdero-conjunc- 
tival suture almost wholly explains their recommendation.) The conjunc- 
tival flap should be large enough to cover the entire incision, giving a truly 
surgical closure, tending to prevent infection of the wound and covering 
any small iris prolapse as soon as it occurs. Xo single suture can absolutely 
insure against prolapse; and secure closure must be possible especially if the 
cataract is extracted within a few n ecks after a preliminary iridectomy. 
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the first series in 4.1 per cent of cases, and in the second in only 1.1 per cent. 
Postoperative infections developed in the first in 0.64 per cent of instances, 
and in the second series in 0.37 per cent of cases. Expulsive hfemorrhage 
occurred twice in the first series and not at all in the second. 

The sutures should be introduced as soon as the section has been com- 
pleted. Figure 435 illustrates these sutures. If the circumference of the 
flap is divided into thirds, the two sutures placed should be at the junction 
of the outer and middle thirds and the inner and middle thirds. A small 
non-locking needle holder is best for the introduction of these sutures. 
Yerhoeff’s new needle holder 1 is especially satisfactory for the introduction 
of sutures in cataract surgery because of the firmness with which it holds 
the needles and at the same time the ease with which the needle holder and 
the needle can be manipulated. The author’s needle holder for cataract 
surgery (Fig. 10) has seemed to he quite satisfactory. One must be able 
to release the needles readily and promptly if the patient should mo\e the 
eyeball, and if there is a lock on the needle holder, it will be difficult to 
release the needles smoothly. As soon as the two sutures are in place, the 
first turn of an ordinary square knot should be loosely tied in each. A 
broad iris spatula can then be placed between the loose knot and the loop 
of the suture (between the flap and the conjunctival edge) and these 
two drawn well to the side so that they will not interfere with the subse- 
quent extraction. The moistened wet end of a sponge will assist in placing 
them at the inner and outer canthal angles. As soon as the extraction has 
been completed, before anything else is done, even irrigation of the anterior 
chamber or reposition of the pillars of the iris, these two sutures are tied 
and their ends cut short. After that, the necessary toilet of the anterior 
chamber and of the wound can be carried out with a minimal danger of 
complications. A third suture, and even further additional sutures, can 
be placed thereafter, depending on the size of the flap, the age of the 
patient, and upon other circumstances which are individual in any one case. 

If the section has been corneal, it is perfectly proper to use Knit’s corneal- 
episcleral suture. A special needle, however, should be used for this, i. e., 
the very fine Kalt needles which have a sharp point but a round body. It is 
threaded with twisted silk which has been well anointed with bone wax or 
with sterile petrolatum. It is first passed through the superficial laj ers of 
the cornea about 1 mm. from the edge of the cut, then passed above in the 
episcleral tissue also 1 inm. from the edge of the cut emerging through the 
conjunctiva, including 2 or 3 mm. of this. Figure 435, C, illustrates this. 
This suture is tied in a single loose knot and the two loops drawn to the side 
for the extraction. These corneal sutures should be removed a bit sooner 
than the conjunctival sutures, though they often slough out a bit earlier 
than the conjunctival sutures. These will release spontaneously from the 
sixth to the eighth day, while the conjunctival sutures will take from four 
to six days longer if they have not been removed before that time. Nos. 
8-0 and 6-0 oiled sutures with fine ‘a-traumalic' needles attached are very 
satisfactory for all corneal incisions. 

The new' corneal-scleral suture described by McLean 2 seems to be ideal. 
Wood in discussing this with the author felt that it w r as equally simple to 
introduce considering all other sutures, that it did not complicate the sub- 

1 Arch. Ophth., vol. 15. January, 1936. 
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sequent corneal section, and that it did close the operative wound 
firmly, without danger of inversion, and with maximum assurance to the 
operator and the patient. The technique as presented by McLean 1 follows 
herewith. 

A small conjunctival flap is dissected down to the limbus around the entire upper 
half of the eve. At the rase of this flaD, a small slot is made with a Lund^gaard 
knife, Figure 436, A and B, about one-half through toward the anterior chamber. 
A cataract knife, keratome or sharp scalpel could be used lor the same purpose. A 
fine black silk suture on Kalt’s corneal needle is then run through the base of the 



Fig 436 —McLean's corneal-scleral suture. 


conjunctiva, reversed, and then run through the base of the conjunctival flap. 
Figure 436, C and D, including the scleral lips of the slot . The suture is thus placed 
so that when it is later tied it will bring the lips of the wound back to their original 
position before the eye is opened The suture is then pulled out of the slot with 
a blunt iris hook Figure 436, E and F, and the loops laid aside to give room for 
the cataract knife, as in G. A section is made under the flap with the knife seeing 
whether it emerges at the base of the slot between the arms of the suture Such a 
section is not as difficult as it sounds, and has been successfully performed by inex- 
perienced house officers on first trial. Traction is permitted in tbe usual wav and 
the suture pulled taut and tied at the end of the operation. See Figure 436, II and 
1 If irrigation or extensive toilet of the wound is necessary, tbe suture may be tied 
before, making these maneuvers much safer. Further sutures may be placed in 

i Arch. Ophth.. vol. 23. March. 1940. 
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the edges of the conjunctival flap if this seems advisable to hold it in place, but 
firm closure of the w ound is maintained by the corneal suture. The suture is not at 
all irritating, and can be left in place for some time. It has been the general practice 
to remove these sutures between ten and twelve days. 

The more complicated scleral flap incisions and sutures may have a place 
in individual cases, but in general, the difficulty of arranging them is not 
compensated by a proportionate degree of safety. Walker’s split guarded 
cataract incision with suture is perhaps the most logical of these, but it is 
certainly not necessary for routine extractions. A primary furrow is cut 
with a cataract knife halfway through the cornea above the limbus slightly 
posterior to the root of the iris. From this a scleral pocket is made down- 
ward with a keratome and a suture placed from the upper to the lower 
scleral lips. This suture is then drawn to the side and the corneal incision 
completed. 



Fig 437 — The StaUard suture A, in position B, position of the suture and the loops 
during the section. C, suture tied with additional conjunctival suture (these latter are 
optional). 

Hilding 1 showed so conclusively, in his experimental work on the mechan- 
isms connected with iris prolapse, that a corneo-scleral suture was of the 
greatest value in preventing iris prolapse. The efficiency of this type of 
suture "was far superior to any ty^pe of conjunctival suture, or of conjunc- 
tival flap. These findings of Hilding are to be seriously considered. 

1 Trans. Am Acad. Ophth. and Otolaryn , 1938. 
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sequent comeal section, and that it did close the opera the wound 
firmly, without danger of inversion, and with maximum assurance to the 
operator and the patient The technique as presented by McLean 1 follows 
herewith. 

A small conjunctival flap is dissected down to the limbus around the entire upper 
half of the eye. At the base of this flao, a small slot is made with a Lundcgaard 
knife, Figure 436, A and B, about one-half through toward the anterior chamber. 
A cataract knife, keratoxne or sharp scalpel could be ured for the same purpose. A 
fine black silk suture on Halt’s corneal needle is then run through the base of the 



Fig. 436. — McLean's corneal-scleral suture. 


conjunctiva, reversed, and then run through the base of the conjunctival flap. 
Figure 436, C and D, including the scleral lips of the slot. The suture is thus placed 
so that when it is later tied it will bring the lips of the wound back to their original 
position before the eye is opened. The suture is then pulled out of the slot with 
a blunt iris book. Figure 43G, E and F, and tbe loops laid aside to give room for 
the cataract knife, as in G. A section is made under the flap with the knife seeing 
whether it emerges at the base of the slot between the arms of the suture. Such a 
section is not as difficult as it sounds, and has been successfully performed by inex- 
perienced house officers on first trial. Traction is permitted in the usual way and 
the suture pulled taut and tied at the end of the operation. See Figure 436, H and 
/. If irrigation or extensive toilet of the wound is necessary, the suture may be tied 
before, making these maneuvers much safer. Further sutures may be placed in 
» Arch. Ophth., vo! 23. March. 1940 
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the edges of the conjunctival flap if this seems advisable to hold it in place, but 
firm closure of the wound is maintained by the corneal suture. The suture is not at 
all irritating, and can be left in place for some time. It has been the general practice 
to remove these sutures between ten and twelve days. 

The more complicated scleral flap incisions and sutures may have a place 
in individual cases, but in general, the difficulty of arranging them is not 
compensated bv a proportionate degree of safety. Walker’s split guarded 
cataract incision with suture is perhaps the most logical of these, but it is 
certainly not necessary for routine extractions. A primary furrow' is cut 
with a cataract knife halfway through the cornea above the limbus slightly 
posterior to the root of the iris. From this a scleral pocket is made down- 
ward with a keratomc and a suture placed from the upper to the lower 
scleral lips. This suture is then drawn to the side and the corneal incision 
completed. 



Fig. 437. — The StaUard suture A, in position. B, position of the suture and the loops 
during the section. C, suture tied with additional conjunctival suture (these latter are 
optional). 

Hilding 1 showed so conclusively, in his experimental work on the mechan- 
isms connected with iris prolapse, that a comeo-scleral suture was of the 
greatest value in preventing iris prolapse. The efficiency of this type of 
suture was far superior to any type of conjunctival suture, or of conjunc- 
tival flap. These findings of Hilding are to be seriously considered. 

1 Trans Am. Acad. Ophth. and Otolaryn.. 1938. 
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The Stallard' comeo-scleral suture has been the choice, more recently, of 
many operators, including the writer. The suture, threaded upon a non- 
traumatic needle with waxed No. 0-0 black silk, is passed through the 
corneal stroma (in depth for one-half of its thickness) less than 2 mm. from 
the liinbus, tangential to it. at 12 o’clock, for a distance of 2 to 3 mm., this 
lying equally upon both sides of the 12 o’clock corneal meridian. It is then 
passed through the conjunctival and the episcleral tissue for the same dis- 
tance, parallel to the comeal insertion and at the same distance from the 
limbus. The needle is cut from the suture, the loop of the silk moved well 
up and to the side, and the comeal-scleral section made with no great 
regard for a conjunctival flap, the knife emerging between the cornea! and 
the sclera! insertions. After the extraction, the suture is pulled up and tied 
with a simple double knot. Hie knot must be up and away from the cornea! 
surface. It can be removed six to eight days postoperativelv. See Figure 
437 for description of the insertion, the position of loop during the section 
and the suture when tied. 

Berens’ suture 1 is rather satisfactory for the untied ones, and is recom- 
mended especially for cataract extractions. He first makes a 3 mm. con- 
junctival flap above, extending this on the sides to the limbus. Four milli- 
meters of conjunctiva are then picked up with a suture at either the outer 
or the inner canthus. This suture then includes the two lips of the con- 
junctival flap, and from there it is carried to the opposite canthal angle and 
introduced through a similar amount of conjunctiva. This end is secured 
through reintroduction into the conjunctiva so that it forms a loop there 
(Fig. 435, D). The suture which appears between the lips of the con- 
junctival flap is drawn to the side for the extraction. After the operation is 
completed the two ends are drawn taut and cut, so that both free ends 
protrude from the palpebral fissure. 

Several men, as Maddox, Wolff, and Derby, turned down a very small 
conjunctival flap at the 12 o’clock meridian before the corneal section was 
made, then mattressed a suture through this to the lip of the conjunctival 
defect above, and obtained their closure in this manner. VerhoefTs modifi- 
cation of the Kalt suture* has been used several times by the author, when 
circumstances made a post-incision corneal suture necessary, with universal 
satisfaction. 

After the comeo-scleral section has been completed, one end of a double-armed 
fine silk suture armed with corneal needles is passed tlirough the superficial layers 
of the cornea 1.5 mm. from the lip of the corneal wound. The two needles are then 
passed through the eonjuncti\a, one of the sutures 2 mm. from the edge of the con- 
junctiva and the other 3 mm. from the same edge. The loop of this mattress suture 
is drawn to the side before the extraction and after the extraction has been com- 
pleted the suture is tied down. As a result of this suture the corneo-scleral incWon 
line is dosed In’ a small tongue of conjunctiva drawn down, as the suture is tied, 
closing the incision line firmly as in Figure 435, G. 

This technique is his modification of an earlier method which be had 
described some time before that. 4 He states that this latter modification 
eliminates any danger of cutting the suture at the time of making the 
corneal section and gives the effect of a sliding conjunctival flap. 

* Brit. Jour. Ophth , May. 193S. 

» Am. Jour. Ophth., 8. 112, 1923. 

1 Tran3. Am. Ophth. Soc , 25. 4S, 1927. 

« Clapp, Cataract, Etiology and Treatment, Lea & Fcbiger, p. 190. 1931. 
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IRIDEGTOMY — IRIDOTOMY— THE ROUND PUPIL 

Much has been discussed relative to these. Recapitulation follows or 
accompanies each separate technique. Pages (MHhGOO, under surgical 
pathology, contains a detailed description for and against the different 
possibilities. 

CAPSULOTOMY EXTRACTION WITH IRIDECTOMY 

In general, capsulotomy extraction with iridectomy is most applicable 
to those cataracts of early adult life, before the age of forty-fi\ e and fifty 
years, in which a linear extraction cannot be done, or one in w hich an intra- 
capsular extraction is impossible because of the age of the patient. The 
more immature the state of the cataract present, however, the more is it, 
desirable to obtain if possible an intra-capsular extraction. In addition 
a lens extraction in the extremely aged, especially if the lens is quite mature, 
is perhaps best done by means of a capsulotomy extraction with iridectomy, 
so that all possible complications are reduced to the barest minimum. In 
addition, all types of lenses, complicata, senile and presenile, nuclear and 
cortical, with svnechiie which cannot be released after the corneo-scleral 
incision, must be removed by the capsulotomy method. Further, a simple 
extraction by the capsulotomy method (one being done through a round 
pupil) will have to be comerted into one with an iridectomy, (that is, 
combined extraction) if prolapse of the iris or the vitreous develops, or if 
one feels that the postoperative convalescence of the patient is best safe- 
guarded by an iridectomy. 

After the introduction of the bridle suture and the lid sutures, the corneo- 
scleral incision is made as has been outlined. The conjunctival sutures or 
the corneal suture is then introduced and the loops of these drawn to the 
side. The bleeding from the section should be stopped b\ sponging and 
adrenalin if necessary, and the iris replaced if it lias been deformed by the 
section or cut in part with the cataract knife. An iridectomy needs to be, 
under ordinary circumstances, only sufficiently large to break the sphincter 
unless other factors are present in the case. The iris forceps are then intro- 
duced into the wound with the left hand usually, the iris grasped exact!} 
at the sphincter and withdrawn a sufficient amount from the corneo-scleral 
wound, so that the black uveal surface is exposed. The iridectomy is made 
witVi iris scissors by holding the blades parallel with the vertical meridian of 
the cornea and not tangentially to the limbus. One must be certain that 
any sutures introduced are not being cut, and further, that one is not cut- 
ting upon the conjunctiva nor upon the delicate tips of the iris forceps. The 
iris which is withdrawn by the forceps should be held in close contact to 
the scleral lip of the wound and not held free from the scleral lip. This 
maneuver guards against a more or less complete iridodialvsis if the patient 
should move his eye before the iridectomy has been completed. The iris 
should be cut with a single clean snip of the scissors, and the hand holding 
the iris and iris forceps should not be moved from the eye until the operator 
is certain that the iris has been cut. If this is not done, sooner or later one 
will see a complete iridodialvsis occur as a result of an incomplete sectioning 
of the iris and a too abrupt, jerky removal of the iris forceps, with the con- 
tained iris, from the lips of the wound. 

After the iridectomy, the pillars should be immediately replaced with an 
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iris spatula, and if there is any blood in the anterior chamber, this removed 
by gentle irrigation. The eyeball is then fixed with forceps, at six o’clock 
upon the limbus, and rotated downward, and the closed toothed capsule 
forceps introduced through the incision along the path of the coloboma of 
the iridectomy to the mid-point of the lens, that is to the center of the 
pupillary aperture or even slightly below it. The blades of the capsule 
forceps are permitted to open a distance of 3 to 4 mm., depending upon the 
dilation of the iris, thrust gently but firmly into the capsule, the blades 
closet], and the large piece of anterior capsule engaged between these 
blades, tom from the lens by a to-and-fro rocking movement- At the same 
time this side-to-side movement of the capsule forceps is continued while 
the closed blades of the forceps are withdrawn from the e\ e. 

The lens is then expressed by one of several different maneuvers, all of 
which ba\e various points in their favor and seem best adapted to the 
different and varying circumstances present. In general, the posterior lips 
of the wound are depressed very slightly by a loop, a broad spatula, or a 
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spoon. At the same time pressure is applied, directed posteriorly, by the 
blunt end of a lens hook or the curved loop of a large strabismus hook or 
b\ pressure of the thumb. The pressure applied in this way causes the solid 
part of the lens to tip forward through the capsulotomy opening and to rise 
out of its capsule toward the corneo-scleral incision line. As this occurs, 
the expression hook is moved away from the limbus onto the cornea proper, 
staying directly behind the heel of the lens. The oncoming equator of the 
lens appears in the eorneo-seleral incision, and as the extraction progresses, 
the pressure below can be augmented by the loop or the lens spoon which 
has been depressing the posterior lip so that the lens slides out of the 
incision, and up the spoon, as if it were ascending an inclined plane- As 
soon as half of the lens has passed through the incision the pressure upon 
the cornea should be decreased most decidedly and only a sufficient amount 
used to continue the steady forward and upward movement of the lens. 
At this time the loop or the spoon are of greatest assistance in completing 
the extraction by elevating the lens from behind. As a result, if the man- 
euver is well carried out, the lens will actually follow the curve of the sclera 
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called our attention to the value of digital pressure against the eyeball deep 
in the inferior eul-de-sac to elevate a partially dislocated lens so that it will 
again present in the pupillary aperture or in the coloboma of the iridectomy. 

CAPSULOTOMY EXTRACTION WITH A BOUND PUPIL 

Capsulotomy extraction without iridectomy but with a peripheral iri- 
dotomy proceeds in a rather similar method. The pupil should be well 
dilated, and in making the corneal section one must be doubly careful, and, 
if it is at all possible, prevent the iris from falling in front of the blade of 
the knife. After the section has been completed and the sutures intro- 
duced, the iris sphincter is carefully replaced to its normal position. If it 
remains quiet without any tendency to prolapse, the operator may proceed 
immediately with the capsulotomy and the extraction, hoping to obtain a 
simple extraction of the lens. If the extraction has been completed through 
this pupil without the loss of vitreous, and if the iris can be normally re- 
placed with a round pupil after the extraction and the necessary irrigation, 
the toilet of the wound may then be completed, additional sutures placed, 
and the eye dressed without an iridotomy. If, however, there has been 3 
vitreous prolapse present, especially in the presence of a normal vitreous 
then a complete iridectomy should be done some time after the first two 
sutures have been tied. If a large flap is present, a third central suture 
may be placed and tied before the iridectomy itself has been performed. 
Should there by any tendency to iris prolapse or any difficulty whatsoever 
in replacing the iris so that a round pupil is obtained, but without vitreous 
prolapse, then one should do a peripheral iridectomy to permit free com- 
munication between the posterior and the anterior chamber at the angle, 
thereby guarding against a subsequent postoperative iris prolapse. 

The Hess iris forceps is introduced into the wound as dose to the root of 
the iris as the section will permit, the iris grasped with a tiny bite of the 
forceps, its tips just barely withdrawn, and the iris between the tips cot 
free, making a round, slightly oval, or triangular peripheral iridectomy. 
After this has been done, one should have no difficulty in restoring the 
intact pupillary margin to a normal round shape- In general, the author 
prefers a peripheral iridotomy prior to the lens extraction and seldom if 
ever sees any indication for the simple extraction. Xaturally cases may 
present themselves wherein the simple extraction does seem desirable, but 
a minute peripheral iridotomy or iridectomy is so satisfactory in safeguard- 
ing subsequent iris prolapse, and in so far as the patient is concerned, the 
end-results are equally perfect. With this in mind, it seems the iridotomy 
is best done as soon as the sutures have been introduced. 

Employing another method, the Ups of the wound are made to gape very 
slightly by traction upon the conjunctival flap. The root of the iris which 
appears in the incision is sponged free of blood by an assistant with a quick 
application with the tip of a moistened sponge and then incised at the root 
with a Ziegler knife needle, making an incision 2 or 3 nun. in length, as in 
Figure 439, or the iris is actually grasped by very delicate iris forceps (as 
using the Hess iris forceps), and a triangular iridotomy of that portion of 
the iris imbedded within the tips of the forceps is made ah inferno, that is, 
with the blades of the Barraquer or de Wecker iris scissors actually within 
the lips of the wound. Any traction upon the iris at this time will result 



CAPSULOTOMY EXTRACTION WITH A ROUND PUPIL 637 

in an unnecessarily large iridotomv. If the corneal section has been made 
improperly so that there is an overhanging shelf of cornea, or of sclera, 
forming the posterior lip of the wound, then it may be necessary to actually 
draw the iris downward with the forceps from behind this shelf before the 
iridotomy can be done. Under these circumstances one should not trv to 
do an iridotomy with the knife needle because the incision will not be at the 
root of the iris and, hence, of no functional value. If the knife needle is to 
be used for the iridotomy, the operator must he careful that he does not 
plunge it into the iris too deeply, thereby injuring the underlying suspensory 
ligament. Ibis will result in an early prolapse of the \itreous, in fact, 
vitreous may present as soon as pressure is applied to the cornea for the 
subsequent extraction. 



Fig -139.— Catiract peripheral iridotomy A. with Zieftler km/e notdle.fl. the result CandD, 
indotomics, 06 inferno, E, peripheral mdeetomy with ecissoi a and Hess forceps 


The satisfaction the patient derives from a round pupil is well worth the 
attempt to do this surgery whenever possible, but attention must be paid 
to the iridotomy; otherwise a later iris prolapse will so commonly occur, 
that the operator may discontinue wholly this valuable method because of 
embarrassment and vexation. Figure 439, A, illustrates the maneuver for 
making the peripheral iridotomy with a knife needle, li, the type of iri- 
dotomy one should obtain thereby, C and D are the usual forms of iri- 
dotomy and iridectomy one obtains after the cataract extraction, w’hilc E 
is the usual peripheral iridectomy seen w hen this is done w itli Hess forceps 
.and with scissors, before the lens extraction. 

A. Fuchs' may be quoted as follows: 

The operation with a round pupil is regarded as the better for extraction of 
cataract, since it is easier to control by the roundness of the pupil the reposition 
of the iris. Incarceration of the iris is certainly the cause of most complications, 
although every incarceration does not lead to complications. Cicatricial ectast® 
of the iris, chronic iritis, sympathetic ophthalmia, fistulization, increased pressure 
and migration of epithelium are all caused by it. Reposition of the iris is likewise 
much easier when the pupil is round It is important for the reposition that the 
incision should not be made too near the periphery. The incision should come out 
above, just back of the limbus; then the wound does not bleed, and it is easy to strip 
the iris back. But if the iris is strongly incarcerated, an event which is due as a 
rule to the fact that the incision was made too far posteriorly, one can occasionally 
(the greatest caution is indicated) grasp the iris in the region of the sphincter with 
the iris forceps and draw- it toward the middle of the pupil. Great care is needed in 
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order not to tear sway the iris from its root, and one must not, therefore, jxdl it ton 
far from its insertion. It should be understood that one does cot resort to this 
maneuver unless all other means have bees tried in vain. In extraction with a rcund 
pupil incarceration of the capsule is also probably much more rare than in total 
iridectomy, since with the strippine back of the iris the invisible capsule also is 
removed from the incision. 

At the same time, Fuchs also calls attention to the fact that if any scraps 
of pigment appear under the conjunctival flap after a cataract operation 
they should be scrupulously removed by raising the conjunctiva! flap with 
the forceps and stroking the pigment away with the spatula. Sometimes 
such particles of pigment may be carried through the cut toward the iris 
and may give ri=e to fistulization and imperfect closure of the inch-ion. 

During the process of extracting the lens through the intact sphincter, 
there are a few precautions which must be carried out to prevent complica- 
tions and to achieve a wholly satisfactory extraction. The cnpsuloiomy 
should be as large as is possible. As the capsule forceps are being with- 
drawn from the eye one should be care- 
ful not to drag the teeth of the forceps 
across the iris, thereby injuring it or 
perhaps even prolapsing it- The pres- 
sure applied to the limbus below need 
not be assisted by the depression of the 
posterior lip of the wound until the iris 
begins to rise or to bulge with the on- 
coming lens. Then it is important that 
help be given through judicious use of 
the loop or the spoon. The iris may l»e 
coaxed very gently over the bulging 
superiorequatorof thelensasit appears 
between the lips of the incision, so that 
too much stretching of the iris does cot 
occur. In discussing intra-cap-mlar ex- 
tractions (<ee page(V41), this maneuver is even more important than in the 
consideration of capsulotomy extractions. In a capsulotomy extraction 
with an intact pupil, cortex masses are not as easily removed from the 
anterior chamber as they are when a complete iridectomy has been done. 
For this reason stroking the cornea, with the convexity of a spoon, may 
be necessary to dislodge and remove some of the larger fragments. 

In all forms of capsulotomy extraction, regardless of whether or not a 
complete iridectomy has been done, one frequently secs a relatively clear 
and black pupil with the exception of a rather dense fringe of capsule rim- 
ming the position of the capsulotomy. If the capsule has not been dis- 
placed. itself, and the capsulotomy is quite central, the neoesritv for any 
subsequent surgery is minimized decidedly. If. however, the cap-nk is 
quite den^c. and if so displaced that a later discission will probably be 
necessary, one may attempt an immediate capsulotomy. It is contraindi- 
cated if vitreous prolapse has already occurred. After the la.-t suture has 
been tied, its ends cut and the iris replaced, one may pass a smooth un- 
toothed capsule forceps across the iris into the pupillary aperture, and 
gentlv but firmlv grasp the densest part of the cap-ule available, as seen in 
Fimre 410. The capsule forceps are then withdrawn with a constant 
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to-and-fro movement, removing at times the entire sac of the capsule, at 
other times removing only a more or less greater portion of it. The hyaloid 
should Dot be broken in doing this, and to pre\ ent this, the forceps should 
be introduced on its fiat surface and kept in that manner at all times if 
possible. The fact that the forceps is introduced after the sutures have been 
tied limits, fortunately, too wide an opening of the blades so that the lower 
blade cannot break the hyaloid by an uncontrolled downward motion. If 
the forceps are introduced in the same manner as iris forceps, one must be 
careful that the tip of the forceps does not dig into the hyaloid, which is at 
this time above the level of the plane of the pupillary aperture. The man- 
euver is worth trying in many cases, for if successful it will obviate a later 
discission. 

INTRA-CAPSULAR LENS EXTRACTION 

In considering the intra-capsular lens extraction there are a number of 
various techniques which are of importance. The history of them and of 
their development is filled with research and with painstaking work, and is 
replete with names, past and present, of many eminent ophthalmologists. 
Consideration of their history should be welcome there is no doubt, but it 
has been covered repeatedly and in a greater detail than space will permit 
here. 

Goldsmith 1 has recently presented a most extensive study on the anatomy 
of the lens and through anatomical preparations an analysis of the prin- 
ciples involved in intra-capsular extraction. Several of the points applic- 
able to this section from his article are as follow s. He found that tumbling 
when coupled with external pressure, that is, single point, horizontal curv i- 
linear applications over the scleral surface, was found to produce the 
greatest number of ruptured zonular bundles with a subminimal amount of 
trauma. This seems to suggest that this procedure is the one of choice in 
approaching an intra-capsular extraction. Further, his microscopic and 
gross studies seem to demonstrate the complete independence of the sus- 
pensory ligament from the hyloid membrane at the anterior border layer 
of the vitreous. As Goldsmith said, “A keen understanding of the essential 
features of the external and internal dynamics permit a more intelligent 
approach to intra-capsular cataract extraction.” 

The techniques to be considered of an intra-capsular extraction are 
multiple - , first those without the assistance of capsule forceps (as the Kalt. 
the Verhoeff, the Elschnig and the Amiga, in that these four types of 
forceps cover the major considerations) ; this technique is properly called or 
considered the Smith-Indian method of lens extraction. The second is a 
combination of one of the above forceps with the use of properly applied 
extra-ocular pressure. This is, in general, the technique of Stanculeanu. 
Even this, how ever, may be subdivided into two further parts, in that one 
group of operators continues with the deliv ery of the lens after its disloca- 
tion by maintaining their grasp of the capsule, removing the lens from the 
eye thus; while a second group dislocates the lens with capsule forceps and 
with hook perhaps, but express it (according to Knapp’s technique 2 ) from 
the anterior chamber only after the hold of the capsule forceps has been 
released. The third to be considered is that method wherein a loop or a 

1 Arch. Ophth., vol 29. No 3. March, 1943 

1 Knapp, Vrch Ophth , 44, 1, 1915. 
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degrees. This tumbling, therefore, results in the presentation of the lower 
pole of the lens first in the corneo-scleral incision. At the same time the 
lens acts as an effective cork against prolapse of the vitreous. This effect 
will be lost, however, unless the pressure which is being applied is continued 
without intermittent relaxation and application. Figure 44\ l illustrates 
this: A, the direction of the pressure at the start; this is then changed by 
continued tilting so that the hook is directed down toward the ciliary ridge; 
B, the continuation of the pressure, its change in direction, and the cornea 
is now being tucked, as it were, behind the lens; C shows the completion of 
the tumbling and the intra-capsular extraction. 

At the start of the delivery when the pressure is first applied, the zonula 
may break abo\e, causing the superior pole of the lens to advance into the 
wound as in D, that is, the lens has not tumbled and is being expressed in 
an upright manner. This will always occur if desired when the pressure is 
applied continuously at the limbus directly posterior, as Fisher states, 
toward the optic nerve, "pushing the lower ends of the lens backward, 
tipping the upper end forward, breaking the zonula above and causing the 
lens to advance and engage in the wound.” In such instances the com- 
pletion of the extraction is essentially the same as in C herein, except that 
the lens is passing through the corneo-scleral wound at all times, with its 
narrowest diameter presenting rather than with its broadest diameter 
presenting, even though it is only for a brief moment as in the tumbling 
procedure. In the former of the two, the incision must gape considerably 
more than in the latter, but the close approximation of the cornea to the 
side of the oncoming lens restrains the vitreous well. Hence, in spite of the 
"breech” presentation of the lens, the incidence of vitreous prolapse is not 
increased. When the lens is leaving the eye in the upright position, the 
cornea does not gape as much, but equally true, the cornea is not as closely 
applied to the lens as when it tumbles, and this somewhat inadequate cork- 
ing of the corneo-scleral aperture may permit vitreous to prolapse from 
above because of the primary zonular rupture there. An upright delivery 
is not as satisfactory as the tumbling delivery, and when it occurs it makes 
necessary a loop extraction to complete the operation. 

The important manipulations of Smith’s technique as presented by 
Mendig 2 are as follows: 

The knee of the hook is applied to the sclera will flown in the mfenoT fornix, the 
ball of the hook touching the globe behind the edge of the lens Smith’s broad 
spatula is held with its convex surface against the posterior lip of the section Prcv 
sure now is made w ith the spatula against the cornea over the section and with the 
hook — both knee and ball— toward the center of the globe Slowly the hook is 
advanced toward the sclero-corneal margin. The ridge of the lens is reached, the 
lens rises. The pressure on the hook is decreased: its ball is raised over the con- 
junctival roll. The spatula is removed, and the hook, continuing its course, tucks the 
cornea under the lens. The lens, still adherent along its upper border, is gently 
raked off. Speed is not indicated; the globe and its contents are absolutely under 
control, and all progress subject to the will of the operator It is practically impos- 
sible to dislocate the lens above or to express the vitreous in delivery. 

In right handed individuals, the forceps should be applied with the right 
hand, and the hook with the left. The application of the forceps demands 

i rwher, Setute Cataract, Chicago Eye, Car, Nose and Thcoat College, 1923. 

’ Arch. Ophth , \ol 1, May, 1929. 
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spoon is introduced behind the lens and the lens extracted thereby. The 
fourth is the method of Barraquer and later of Fisher and of Dimitry, 
using a suction cup erisophake. Electrocoagulation and extraction of the 
lens through its adherence to the electrode also belong in tins group; 
though tills last procedure is not recommended. 

The Smith-Indian method depends upon the application of pressure on 
the outside of the eyeball to rupture the zonula and to extract the lens by 
the continuation of the pressure, though its position and direction must lve 
changed as the lens adjusts itself into various positions. As said before, 
the hydrostatic principles behind this technique depend upon the equaliza- 



ru. 411 — Intra-capsular lens extraction. A. the direction of pressure at the start; 
8. the continuation of the pressure, its change in direction, the cornea is now being tufted 
behind the lines. C. completion of tumbling and intra-capsular extraction, lens still adherent 
to the zonula above; D. extraction in an upright manner 

tlon of pressure in all directions when this pressure is applied to a fluid con- 
tained within a distendable sac. If so, and the principles are universally 
considered as true, pressure directed backward is applied equally to all 
structures behind the diaphragm of the lens, its suspensory ligament, and 
the ciliary processes; this diaphragm being the weakest part of the scleral- 
diaphragm shell, it must break, and the break occurs in the fibers of the 
zonula. The massage to the eyeball with the pressure hook, the thumb, or 
the spoon, controls to a great extent the site of the break, the ideal being 
belowwith the superior portion remaining hinged. Because of this, the con- 
tinuation of the pressure tilts out the freed lower pole of the lens, impel- 
ling it to go upward and anteriorly through a rotation which approaches IN' 
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degrees. This tumbling, therefore, results in the presentation of the lower 
pole of the lens first in the comeo-scleral incision. At the same time the 
lens acts as an effective cork against prolapse of the vitreous. This effect 
will be lost, however, unless the pressure which is being applied is continued 
without intermittent relaxation and application. Figure 441 1 illustrates 
this A, the direction of the pressure at the start; this is then changed by- 
continued tilting so that the hook is directed down toward the ciliary ridge; 
B, the continuation of the pressure, its change in direction, and the cornea 
is now' being tucked, as it were, behind the lens; C shows the completion of 
the tumbling and the intra-capsular extraction. 

At the start of the delivery when the pressure is first applied, the zonula 
may break above, causing the superior pole of the lens to advance into the 
wound as in D, that is, the lens has not tumbled and is being expressed in 
an upright manner. This will always occur if desired when the pressure is 
applied continuously at the limbus directly posterior, as Fisher states, 
toward the optic nerve, “pushing the lower ends of the lens backward, 
tipping the upper end forward, breaking the zonula above and causing the 
lens to advance and engage in the wound.” In such instances the com- 
pletion of the extraction is essentially the same as in C herein, except that 
the lens is passing through the corneo-scleral wound at all times, with its 
narrowest diameter presenting rather than with its broadest diameter 
presenting, even though it is only for a brief moment as in the tumbling 
procedure. In the former of the two, the incision must gape considerably 
more than in the latter, but the close approximation of the cornea to the 
side of the oncoming lens restrains the vitreous well. Hence, in spite of the 
“breech” presentation of the lens, the incidence of vitreous prolapse is not 
increased. When the lens is leaving the eye in the upright position, the 
cornea does not gape as much, but equally true, the cornea is not as closely 
applied to the lens as when it tumbles, and this somewhat inadequate cork- 
ing of the corneo-scleral aperture may permit vitreous to prolapse from 
above because of the primary zonular rupture there. An upright delix ery 
is not as satisfactory as the tumbling delivery, and when it occurs it makes 
necessary a loop extraction to complete the operation. 

The important manipulations of Smith’s technique as presented by 
Mendig 2 are as follows: 

The knee of the hook is applied to the sclera well down in the inferior fornix, the 
ball of the hook touching the globe behind the edge of the lens. Smith’s broad 
spatula is held w ith its convex surface against the posterior lip of the section. Pres- 
sure now is made with the spatula against the cornea over the section and with the 
hook — both knee and ball — toward the center of the globe. Slowly the hook is 
advanced toward the sclero-comeal margin. The ridge of the lens is reached, the 
lens rises The pressure on the liook is decreased: its ball is raised over the con- 
junctival roll. The spatula is removed, and the hook, continuing its course, tucks the 
cornea under the lens The lens, still adherent along its upper border, is gently 
raked off. Speed is not indicated; the globe and its contents are absolutely under 
control, and all progress subject to the will of the operator. It is practically impos- 
sible to dislocate the lens above or to express the vitreous in delivery- 

In right handed indh iduals, the forceps should be applied with the right 
baud, and the hook with the left. The application of the forceps demands 

• r»shcr. Senile Cataract, Chicago Eye, Ear. No 4 *? and Throat College, 19-3. 

1 Arch. Ophth., \ol. 1, May, 1939, 
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finer manual dexterity than that necessary for using the hook. Hence, the 
right hand is the proper one to use for manipulating the capsule forceps. 

'Hie forceps delivery is essentially that of Stanculeanu' and of Kalt. : 
This consists in grasping the capsule firmly with cup-tipped forceps and 
by the application of pressure outside of the eye, and by a rocking, to-and- 
fro movement of the lens inside of the eye with the forceps, the zonula 
fibers are ruptured, and the lens is dislocated. The grasp from these for- 
ceps should be applied universally as far down toward the inferior equator 
as it is possible. 

The forceps is introduced into the eye from above, and closed, preferably 
with the right hand (except in left-handed individuals). It is passed across 
the anterior chamber to the edge of the iris, the blades permitted to separate 
about 2 mm., and then gently but firmly applied to the capsule- The 
blades are then closed, picking up a bit of the anterior capsule as a fold or a 
dart (a dressmaking term). There is a danger of opening the blades of the 
forceps too widely so that when they are closed the amount included within 
their grasp is greater than the elasticity of the capsule will stand. As a 
result, this piece of capsule will be tom out making intra-capsular extrac- 
tion impossible- The Yerhoeff forceps* is constructed with a '‘stop - ' so that 
the blades cannot spread unduly. (Fig. 11.) Insufficient pressure in the 
application of a pair of forceps will not give an adequate grasp of the capsule 
or the blades will simply slide over the capsule fruitlessly. This frequently 
occurs in mature and hypennature lenses, for in these the capsule is taut 
and with smooth surface so that all types of forceps tried will be unsuccess- 
ful. If too much pressure is applied, the lens may be dislocated posteriorly 
with the immediate herniation of vitreous into the anterior chamber. Even 
with this, slight pressure below with a hook trill support the lens sufficiently 
long so that an adept operator can still grasp the cap<ule in the forcep*and 
proceed with the extraction. The statement illustrates the ease and the 
lightness with which the forceps can and must be applied in many instances. 

The lens when it dislocates tilts upward and forward, to appear in the 
anterior chamber with its lower pole first. The assistant is frequently the 
first to know that the lens has been dislocated. His direction of gaze and 
his position at the operating table makes possible an early observation of 
the dislocation. Many times it rises rather abruptly from the vitreous and 
through the pupillary aperture, anticipating further traction by the capsule 
forceps. At times the lens, even though satisfactorily dislocated, has a 
disinclination to leave the eye. One can see lines of tension in the capsule 
where it is grasped by the forceps. The size of the lens and the size of the 
comeo-scleral aperture are both important factors at the time. In such 
instances, the oncoming hook as it follows the inferior poleof the lens upward 
along the cornea must be used, though judiciously and expertly, to relieve 
this pull upon the capsule. Repeatedly the capsule will tear, somewhere 
on its circumference and be extracted in its entirety, but the nucleus of the 
lens slips back into the anterior chamber through the rent in the capsule. 
When this occurs, a broad spatula or a spoon must be used to depress the 
posterior lip of the comeo-scleral incision, and with the hook upon the 
cornea, necessary pressure is supplied for delivering the retained nucleus. 

i Klin. MonatsM. f. Auspnh, 1. 5-7, 1913. 

s Ann. d'onil- «S. 436. 1910. 

i V*rtwS. Trans. Am OjAth. Sc*-., 25. 51, 1937. 
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The procedure is exactly that which one would carry out in completing a 
capsulotomy extraction. 

_ One cannot be sure which is the greater factor in achieving the disloca- 
tion, the pressure backwards with the hook and its resultant of forces 
against the posterior surface of the lens and the suspensory ligament dia- 
phragm, or the side-to-side shaking of the lens within its suspensory lig- 
ament. It seems, at times, as if the posterior pressure of the hook furnishes 
nothing except adequate support for the application of the forceps to the 
capsule. If so, the lens is probably dislocated almost wholly by the forceps 
itself, though the continuous outside pressure is perhaps responsible for 
tipping the lower pole of the lens out and up. If the forceps is the more 
important of the two in achieving dislocation, the outside pressure must be 
so delicately controlled that the oncoming lower pole of the lens is well in 
contact with the posterior surface of the cornea all the time, even with the 
reapplication of posteriorly directed pressure. Otherwise a brief interval 
•of time is present during which vitreous may be herniated and driven out 
in front of the lens. 



Figures 442 and 443 1 are sketches of Amiga's, the first view (Fig. 442) 
shows with a dotted line the initial movement, the position for grasping 
the capsule with the forceps, and the solid zigzag line illustrates the motion 
necessary to dislocate the lens from its suspensory ligament and to extract 
it. Arruga uses a hook, quite different in shape from the usual cataract 
hook; it is almost a shepherd’s crook curve fitting over the cornea in its 
entirety as in the figures following. Figures 444 through 447 show its 
action and effect, which is not so much of the hydrostatic transmission of 
the force applied by the hook through the vitreous as it is the enclosure 
within its curve of the lens itself during the extraction. The illustrations 
not only depict the method in which Arruga uses the hook, the position for 

i Arruga, Conferences Opfithatmologiques, Lausanne Imprimerfes Reumea S. A.. 1937, 

* Figures 442-447. Arruga. Conferences Ophtliatmolrwques, Lausanne Imi-nmenes 
neunies, S A . 1937. 
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rasping the capsule, and the fact that the lens as it is being extracted is 
:moved not only by upward traction but also by an outward pull. 

From this point, the completion of the extraction is essentially that of 
le tumbling maneuver of the Smith-lndian method. The two methods of 
jmpleting it are: first, that of Elschnig 1 and many others, wherein the 
rasp is maintained on the capsule and the lens is expressed in this way, its 
iferior pole presenting, if not first, at least in its major portion, the superior 
Ige remaining hinged to its zonula fillers until the very end of the extrac- 
on. If tumbling does not occur, the operator may discover that he is 
ctracting the lens by a maneuver quite similar to that of lifting a stove 



415. — Technique tor intra-capsutar extraction. Zigzag moinnrnli that ought not to 
be Btojqjed until live complete issuance of the crjitalline lens. (Armen ) 


from the stove with an iron handle. In such instances, the plane of the 
itest diameter of the lens remains roughly parallel, throughout its 
raction, to the plane of the iris. The other of the two maneuvers is that 
ituted by Knapp. He releases his hold upon the capsule as soon as the 
er pole has been dislocated and expresses with a honk the same as that 
lined in Figure 441. Figure 443 illustrates the application of the Amiga 
reps, their inferiorly placed grasp and the inferior pole dislocation, with 
support of and the backward pressure being applied through the hook, 
> the front view of the same. 

Vfter the dislocation has occurred, the subsequent extraction depends 


• Arc!*, f. Aueenli.. S3, 300, IK7. 
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wholly upon the individuality of the operator and upon his training. In 
properly selected cases, the incidence of vitreous prolapse, or of any other 
complication, is probably no greater with the one than with the other. The 
excellent results of both methods and the eminence of the men practicing 
them are adequate evidence perhaps of their equal value. 

Practically, the application of Knapp’s and Elschnig’s extraction tech- 
nique is not wholly a matter of personal “likes and dislikes” for each has 
optimum indications. In all cases with contracted and calcareous lenses, 
and in eyes w'herein it is logical to expect a fluid vitreous, the extraction 
should be completed without releasing the hold of the capsule forceps, i. e., 
Elschnig’s method. Other cases with large sw ollen lenses, and cases with 
apparently normal and healthy vitreous may be completed by Knapp’s 
technique, i. e. t releasing the hold of the capsule forceps after dislocation 
of the lens (from a satisfactorily ruptured zonule) and utilizing the hydro- 
static possibilities of the healthy vitreous by posteriorly directed pressure. 




Fio. 446 —Technique for intra-capsular extraction Continuing the pressure of the key and 
the zigzag movements, the zonule of the superior part is torn in turn (Amiga ) 

To recapitulate Knapp’s technique 1 briefly: 

A broad limbal incision is made with a conjunctival flap. An iridectomy is then 
performed because of the greater ease of deliver)’ of the lens and less frequency of 
prolapse. Careful reposition of the pillars follows iridectomy The lower third of 
the anterior capsule is grasped with the blunt Halt forceps, and the lens manipu- 
lated from side to side, with firm pressure straight back at the limbus with the 
blunt hook. If the capsule eludes the grasp of the forceps, a broader bite is taken 
without pressing the forceps together too hard If the capsule still eludes or if it 
does not subluxate after an amount of manipulation that is considered safe, the 
toothed forceps are used. 

(Knapp has found no reason to modify the original Kalt model of capsule 
forceps.) 

As soon as the separation of the suspensory ligament below has taken place, trac- 
tion is arrested and the forceps are disengaged. The section is then enlarged with 
the scissors if necessary. Pressure is exerted externally straight back at the lower 
limbus, with counterpressure above over the scleral lip of the incision, and the 
cataract should present by tumbling. As soon as the rotated lens comes to be placed 
horizontally, pressure backward is relaxed and the direction is changed to upward. 


Arch. Oplith., vol 10, July, 1933. 
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i. e., away from the vitreous. After the emerging lens has passed the equator of 
the incision, its final adhesion above is swept free with the curved part o? the boot 
working upward. After extraction the lids are dosed for a few seconds to allow the 
incision bps to adjust themselves, and any presenting vitreous to retract. The iris 
pillars are again replaced, and a bandage applied without the use of any sutures. 

For intra-capsular extraction either of the three forms is excellent for 
hypermatuxe cataracts, except Morgagnian; for these it is unsuited. It is 
also unsuited to friable capsules, which give way more rapidly than the 
zonule. Although it is said that in such cases one has a perfectly good 
capsulotomy and can proceed to evacuate the nucleus and cortex, in prac- 
tice such a smooth forceps capsulotomy may result in an irregular tear 
running into the equatorial region, and an accidental zonule tear as well, 
but with the pupillary area of the capsule still intact. If a capsulotomy is 



Tic 447 — Tedinxpie for intrs-vap^ulsr extraction. Final extraction ©! crystalline l«u 
( \jTUpa » 


performed with forceps, it must be deliberate, not an accident, and made 
with a suitable instrument. Old arguments for and against extraction in 
the capsule are still produced, but Pagenstecher’s chief criterion is still best. 
Each case is determined on its own merits, but it is largely the condition of 
the zonufe which decides. When one finds distorted pupils, boat-shaped 
pupils, vitreous threads adherent to the angles of the wound throughout 
the section, or invading the angle, it is well if the vision is good, for the 
operator has done a very poor job from a mechanical point of view. 

Irrigation of the anterior chamber is unnecessary and may be dangerous 
following an intra-capsular extraction. If bxemorrhage is extensive into 
the anterior chamber it probably should be irrigated therefrom, but luemor- 
rhage should have been controlled before the extraction. Seepage into the 
anterior chamber from the lips of the wound is probably the source of the 
hiemorrbage, and the operator ought not proceed with the extraction until 
this has stopped. 

LOOP EXTRACTIONS 

•The loop extraction is usually a procedure which must l>e done in and as 
an emergency. Because of this, a lens loop belongs on the instrument table 
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for every cataract extraction, even though the necessity for its use is, 
fortunately, limited to but few instances. 

Under some circumstances, an extraction is definitely planned as a loop 
extraction, however, and it is remarkable how satisfactory some of these 
cases are. Considering these first, they will include those cases with a frank 
dislocation of the lens, present even before the eyeball has been opened. 
It is barely possible that cases of ectopia lentis may be included herein. If 
occasion should arise wherein an intra-capsular lens extraction would be 
indicated in one of these, one need not hesitate to use this maneuver. Dis- 
location into the anterior chamber, recent dislocations into the vitreous, 
and recent partial dislocations, all three types traumatic, are the probable 
conditions. In those cases with anterior chamber dislocation, a keratome 
incision would be necessary for the extraction. In others, a keratome 
incision can be used, but regardless of whether a keratome or a von Graefe 
knife is used, the surgeon must be certain that a conjunctival flap will be 
available for subsequent closure of the corneo-scleral incision. It makes 
little difference whether this is a corneo-conjuncti\al flap or a sliding con- 
junctival flap, but one is necessary because a certain amount of vitreous 
may be lost, even under the best of circumstances. 

Posterior dislocations, if still hinged at some place on the zonula, can 
occasionally be floated into the anterior chamber through a dilated pupil 
before a section is made, by changing the position of the patient, augmented 
by digital pressure upon the ejeball posteriorly. The author has achie\ed 
this in several instances wherein a patient was placed upon his face, the 
lens coaxed through the dilated pupil into the anterior chamber a sufficient 
amount so that subsequent and immediate mjosis with amino-glaucosan 
held the contracted iris and the lens firmly for subsequent intra-capsular 
lens extraction with the capsule forceps. Attention has already been called 
to Knapp’s recommendation for elevating a posteriorly dislocated lens 
after the corneal section by similar digital pressure applied as far posterior 
as is possible. Both of these should be tried before “ fishing ” for a dislocated 
lens. The position of the lens must be carefully noted before the patient 
reaches the table, so there is no unnecessary stirring up of the vitreous by 
the loop. 

The ideal procedure is to make a large corneo-scleral incision; follow this 
with a complete iridectomy; pass the lens loop, smooth or serrated, down 
into the vitreous with the concavity of the loop behind the lens; lift the 
lens forward against tlie ora serrata oi the retina and later the cornea, and 
withdraw it in this manner through the section. As soon as the lens is 
engaged the extraction should be completed w ithout hesitancy and without 
rough or jerky movements. If the lens is still hinged near 12 o'clock, the 
corneal section should be made with its greatest circumference lateral to 
the 12 o’clock meridian, that is, puncture at 4 to 5 o’clock and counter- 
puncture at 1 to 2 o’clock. The iridectomy can still lie made at 12 o’clock 
w ithout any difficulty. If the dislocation is complete except for a G o’clock 
lunge, and preoperative digital manipulations are also unsuccessful, then 
it will be necessary to pass the loop quite deep into the vitreous to engage 
the dislocated lens. 

Figure 44S, ,1, shows the relatively simple maneuver for extracting a 
dislocated lens w ith the loop when the zonula is still intact alxwe as a hinge. 
This maneuver is successful in all instances where the lens does not fall 
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away from the comeo-scleral incision, as in B with the three positions, 
though one always has the alternative of changing the position of the 
comeo-scleral incision line so that the more satisfactory circumstances of 
A can be met. In the case of 3 of B, the extraction would be achieved bv 
the loop being passed down parallel to the plane of the iris, the handle 
tilted away from the forehead, the lens engaged as low as possible upon its 
anterior surface now directed posteriorly, the handle then moved toward the 


A 



forehead, dislocating the lens even more until it is now resting in position 
•1 of B. With the incision as the fulcrum and with the lens nested securely 
in the ring of the loop, it is extracted from the eye by a smooth upward 
removal of the entire instrument, as in C, the handle, however, being tilted 
more and more toward the forehead as the lens is brought out of the eye- 
In this way, one follows the normal configuration of the sclefa and the 
cornea, and at die same time corks the aperture of the chamber to restrain 
the vitreous as much as is possible- If the dislocated lens lies in the position 
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of 1 or even 2, it may be possible to apply pressure with the hook against 
the sclera, where the arrow points in C, and to elevate the lens sufficiently 
so that it can be grasped with a capsule forceps. Too often, however, it 
vdll bounce away from the capsule forceps. Fisher recommends the use of 
his needles for raising the lens under such circumstances. The needle is 
stuck into the lens and the continuation of the pressure below the lens 
passes the equator into the anterior chamber and it can then be extracted 
with the hook as is usual. Fisher 1 sax s, relative to the use of this needle, 
that it is quite reasonable to infer that the more often the needle is used, 
the more capsules will be ruptured, but also many hard lenses may be 
removed in their capsules by the use of the needle. To offset the complica- 
tion of burst capsules, Fisher claims less vitreous loss. The needle should 
be stuck well into the lens so that it is firmly impaled upon the needle. In 
so far as the loop is concerned, Fisher prefers the broad spatula or spoon of 
Smith rather than the loops. He feels that the spoon is the less dangerous 
of the two instruments. (The writer cannot agree with him relative to this 
statement, but in the final analysis, these opinions are purely persona! and 
need not necessarily be general; the difference of opinion indicates the value 
of each.) If positions 1 and 2 cannot be extracted by pressure or b\ pressure 
augmented with a capsule forceps, or a needle, then one must force the lens 
down with the loop or the spoon to position 3 and proceed w ith the extrac- 
tion as if the dislocation originated from position 4. 

The second instance wherein the loop or the spoon must be used is that 
unfortunate circumstance or condition wherein vitreous presents prior to 
the lens extraction. In these instances, the lens is dislocated most fre- 
quently above, while the corneo-scleral incision is being made. The oper- 
ator may be aware of this dislocation immediately, but it is more common 
to find x itreous presenting the moment pressure is applied for the extrac- 
tion. Here also Fisher and some other operators use the needle, sticking 
it into the lens immediately and extracting with this assistance. For these 
cases, however, and with this degree and type of dislocation, the loop is the 
more logical of the two instruments. The exe is steadied by the assistant 
with the bridle suture, the hook applied to the limbus below, but without 
pressure, and the lens loop passed directly into the corneo-scleral incision 
almost perpendicular to the plane of the cornea. The cun e of the loop is 
applied to the posterior convexity of the lens, so that, promptly after the 
introduction of the loop, one must swing the handle toward the forehead 
to engage it properly against the posterior surface of the lens. As soon as 
the engagement has occurred, the lens is lifted up slightly and then ex- 
pressed with its long axis parallel to the plane of the iris, the point of 
counterpressure being the posterior surface of the cornea, but this is re- 
strained by the hook on its anterior surface so that there is no undue gaping 
of the aperture in the anterior chamber- This restraint, by the hook, is 
actually the point of counterpressure. The hook, thus applied, furnishes 
firm support so the lens slides up and out on an inclined plane. The intro- 
duction of the loop should not result in further vitreous loss itself, and if 
the hook is properly and expertly applied externally, the lens can be slid 
out between hook and the spoon in such a manner that no further x itreous 
loss is necessary. The procedure is so satisfactory that it is to be recom- 
mended in ex'ery instance wherein the section, or the subsequent iridectomy 

1 Senile Cataract, Methods of Operating, Chicago Eye, Ear, Nose and Throat College, 1923. 
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(if this is done), has resulted in a dislocation. The dislocation may have 
occurred, not because of clumsy or heavy handed manipulations, but 
simply because the patient has squeezed, at some time during these man- 
ipulations, sufficiently to rupture the zonula at some place. It is not a 
common complication. It can also occur during the preextraction irriga- 
tion of blood from the anterior chamber. The operator or his assistant 
may see the lens moving within the eye during this irrigation. (This sub- 
ject will be referred to again in the consideration of the complications con- 
nected with lens extractions.) 

SUCTION EXTRACTION 

The extraction of a lens within its capsule, by suction, was recommended 
as early as 1910 by Hulen- 1 Clapp 1 abstracted Hulen’s technique and pre- 
sented it as a preliminary to his discussion of the intra-capsular lens extrac- 
tion by suction. Two paragraphs from this technique are as follows : 

The cup of tbe vacuum extractor is introduced from the side of the section and 

gently placed on the anterior capsule of the lens the patient at the 

same time should look straight ahead, never down. If the pupillary margin is 
everywhere free, the nurse is directed to turn the cock at the gauge. The vacuum 
cup will then grasp the cataract most rigidly. The lens should be slightly lifted and 
rotated on its anterior posterior axis to sever the suspensory ligament; then with 
the upper edge slightly advanced, the cataract in its cup is slouly and gently lifted 
out through the section. The suture is immediately tied safe from the loss of 
vitreous, we now replace the edges of the coloboma with the iris repositor (introduc- 
ing it to each side of the knot) and perform the usual toilet of the eye without 
apprehension. A negative pressure of from 20 to 25 is used. 

This suction principle is the basis upon which Barraquer 3 first presented 
his technique which he spoke of as pbacoerisis, also known as phakoerisis, 
“L'n precede d’extreme condeur pour l’extraction 'in toto’ de la cataraete.” 
Phakoerisis as Barraquer describes it 4 is as follows: 

Pliakoerisis consists in draw ing the crystalline lens by its anterior surface, separat- 
ing it mechanically without either traction or violence of the zonula, and extracting 
it completely, out of the eyeball, without haring produced ectopias or traumatisms 
to the intra-ocular structures The instrument employed, called the erisifaco, is 
nothing more than a pneumatic forceps and a zonulatoroe. 

Barraquer continues in his essay with a detailed description of the 
machine and principles underlying it. The pump to the machine which is 
operated by a motor, produces repeated periods of vacuum in the tube and 
in the suction cup, the frequency of them depending upon the rate of revolu- 
tions of the motor. In this way, a vibratory action is given to the suction 
cup as it rests against the anterior capsule of the lens. It is because of this 
x ibration and the rupture which results from it that Barraquer feels justified 
in speaking of his machine as pneumatic forceps and a zonulatome. The 
rarefaction of the air in the tiny suction cup as it adheres to the lens deforms 
the lens, shortening its greatest diameter and displacing the nucleus toward 
the suction cup itself. The vacuum which he uses varies between 50 and 
70 cm. of mercury, according to the elasticity of the lens or the state of the 

l Tran3. See. Ophth , Am. Med. Assn , p. 73. 1911. 

i Cataract. Etiology and Treatment, Philadelphia, Lea & Febiger. 1934. 

» Clin. Ophth , 22. 32S, 1917. „ 

* Fiaher. Senile Cataract, Chicago Eje. Ear. No«e and Throat College, 1923, Chap. 
Jntra-capsular Method by Ignacio Barraquer, transl by A. G. W ipem. 
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maturity of the cataract. Figure 449, .1, shows the erisophahe as it is being 
applied to the anterior capsule of the lens, and B, the erisophake in its 
diagrammatic cross-section with the deformity which results in the lens, 
the displacement of the nucleus and the rupture of the zonula which occurs 
by reason of this displacement. The two forms of extraction which Bar- 
raquer recommended, both start from this position. Too great an intensity 
within the erisophake may result in rupturing the lens capsule, and too little 
will prevent rupture of the zonula, and the lens will not adhere firmly to 
the erisophake. In the case of the first the operation must be completed by 
the routine capsulotomy procedure; in the case of the second, if reapphea- 
tion of the suction is unsuccessful, some other procedure must be instituted 
and tlie machine repaired after the operation. Barraquer’s description for 
the simple extraction as well as for the tumbling extraction follows here- 
with. The latter of the two is his usual method, though the former of the 
two is utilized usually in Morgagnian cataracts and in the hard and con- 
tra cted cataracts. 



Fig 449. — Barroquer’s erisophake and extraction 


Once having caught hold of the crystalline lens by the force of the vacuum, and 
tom the fibers of the zonula, in order to withdraw the cataract from its position, if 
an iridectomy has been made, it is sufficient to raise its superior border while it 
w orbs upw ard, in meli a w ay that the inferior border of the lens follows the curve of 
the patellar fossa, in contact with it, without exerting the least pressure or producing 
friction on its posterior surface. To finish this operation, we direct the cataract at 
this time toward the scleral lip of the wound, raising the flap by the suction cup 
which is introduced into the anterior chamber. 

His tumbling or usual procedure follows herewith as to technique. 

Simple extraction with the peripheral iris buttonhole is made, and the lens is 
removed by its inferior border, or upside down, which is obtained by making it 
rise at first directly from abo\ e, less than 1 mm. toward the corneal incision and 
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making its inferior border rub on the posterior surface of the iris, in which move- 
ment all the posterior surface of the iris, remains in contact with the posterior part 
of the cornea. 


This procedure is achieved by a slow rotation of the erisophake so that 
the lens is turned out of the patellar fossa and extracted with its posterior 
surface facing outward and the curve of the erisophake now directed 
posteriorly. This rotation of the erisophake should not be started until the 
lens has been lifted very slightly out of its patellar fossa. At the same time 
it is done, the handle of the erisophake should be inclined toward one side 
or the other, depending upon which e\e is being operated upon, so that the 
maneuver is completed with the handle of the erisophake lying at a 45 
degree angle between the vertical and the horizontal meridians of the cornea 
directed outwardly toward the temple. In using the erisophake the corneal 
section must be as large as is possible- If a complete iridectomy is not done, 
then it is most important that the pupil be widely dilated as well. Bar- 
raquer ordinarily did his peripheral iridectomy after the lens extraction. 
The remaining steps of the operation are in no way unlike those of any 
classical lens extraction. 

There is no doubt that the erisophake does permit the intra-capsular 
extraction of many lenses which could not he extracted otherwise in the 
capsule, or at least there would be difficulties with the extraction within 
the capsule. This includes immature lenses in the late adult and presenile 
years, hard and contracted lenses, and Morgagnian and hypermature lenses. 
On the other hand, regardless of the operator who is using the erisophake. 
there is a greater incidence of vitreous loss with the procedure. If the 
operator is satisfied that the advantage offsets this disadvantage, well and 
good. Circumstances do appear and cases do present themselves wherein 
this controversy will appear and must be considered. Many men use the 
technique and have used it in indicated cases with great satisfaction. 

The vitreous prolapse which occurs following an erisophake lens extrac- 
tion is, however, not the greatest single defect. It is that e\ er-possible 
possibility of complete evacuation of the vitreous body through the suction 
cup of the erisophake. It may occur because of dislocation of the lens at 
the time of applying the cup, or because of a release of the lens from the 
\ acuum cup after the lens has been dislocated, usually because of a capsul- 
otomy which the erisophake occasionally causes. In both of these instances 
the only positive warning which die operator has is the abrupt drop in 
suction pressure on the gauge and the sudden faint sucking or swishing 
noise. The catastrophe is a grave one and means, naturally, the loss of the 
eyeball. 

Green, of San Francisco, a strong advocate of intra-capsular extraction, 
has devised his own erisophake, and it is apparently satisfactory not only 
in bis own bands but also in those of others. Wright' reviewed a series of 
50 cataract extractions which he did with Green’s apparatus, and he feels 
that phacoerisis should have a much more extended trial, adopting any 
minor deviations suggested by those with a considerable experience in its 
use and who have an almost daily familiarity with the difficulties of cat- 
aract extraction. Nugent 5 has also devised his own erisophake, with a 


• Trans Ophth Soc. United Kingdom, voL 47, 1927. 

» Nugent and Fisher. Illinois Med Jour.. 64, 320. October, 1933. and Nugent. Texas State 
Jour. Med.. 32. 6G4, February. 1937. 
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modified suction cup and an oral vacuum valve, the suction pressure being 
obtained from an electric motor coupled with a rotary vacuum pump. 
There is no doubt that with a trained force, very satisfactory results should 
be obtained through this technique. 

Dimitry 1 presented an instrument for vacuum extraction as illustrated 
in Figure 450. 

The instrument embodies a cylinder in which a plunger operates to produce a 
vacuum and to which a hollow grasping stem is connected. Between the cylinder 
and the stem is a valve by means of which communication between the cylinder and 
the grasping stem may be established or cut off; this valve may be used to release 
the vacuum from the stem, and yet permits a vacuum to remain in the cylinder. 
D in the accompanying figure is a perspective view of the instrument, showing the 



Tic 450 — Erwplmlcr (Dimitrj ) 


cylinder, the valve and the stem. .4 is a section taken centrally and longitudinally 
through D. B and C show how the communication between the cylinder and the 
stem is made by the action of the valve, E, F , and G. In .1 the space Iwtwcen the 
larger and smaller plunger is filled w ith an extra heavy cup grease. The instrument 
h comparatively small and consequently has a limited vacuum ch uniter, yet it has 
been made to perform successful I v. It can l>c reduced still further, ami m my 
(Dimitry) opinion will perforin equally as well, for a large volume vacuum space 
is not necc-ary to obtain a most satisfactory vacuum grasp, and if it I* machine* l 
to perfection, its simplicity and ease of manipulation are calculate*! to give it recog- 
nition and trial. The method ofu*e is fir«t to make certain that the valve is closed, 
which is the case when the valve is half way between it« forward and backward 
extent of movement. To produce the vacuum the plunger is then pulled out, ami 

I ,\rch. Ophtli , vol. 8, February* V*35« 
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in the extended portion is ready for use. With the st«n well attached, It is inserted 
through the incision into the eye, and the operator decides on the area of the lens 
with which he intends to make contact, and after this is accomplished the valve is 
opened by pushing the valve handle forward, which thereby permits communication 
between the valve, stem and cylinder chamber. The vacuum grasp may be relea-ed 
by pushing the handle backward and in so doing the vacuum in the cylinder is not 
lost, because the movement of the valve opens a small hole in the valve which com- 
municates with the stem but not with the cylinder. 

La carre re 1 made use of a high frequency current by means of a needle 
machine which he calls the electro-diaphaque. After his corneal section 
in the usual manner, and an iridectomy, the needle of the electro-diapliaque 
is pushed into the anterior capsule of the lens, slightly below its center, and 
the current turned on. A certain amount of coagulation occurs, resulting 
in adherence of the lens to the needle. The lens is then dislocated by 
means of the needle, and removed through one of the two manipulations 
which Barraquer has recommended, that is, either directly or by tumbling. 
La cam- re himself reported excellent results by this method. 


CATARACT EXTRACTION FOLLOWING GLAUCOMA 


The extraction of a cataracterous lens following a fistulizing operation for a 
preexisting glaucoma is in general not too well handled. In many instances, 
following recovery from the cataract operation, the filtering cicatrix is lost 
due to the scarring of the ordinary cataract corneal section. Several means 
of preventing this complication are available. Perhaps the simplest and 
that used bv the author is to make a corneal section below, if the cicatrix 
is above, expressing the lens through this. Usually an additional iridectomy 
is not necessary and certainly it should not be necessary if the filtering 
operation has been combined with a complete iridectomy as in an iris 
inclusion operation, or as is done in many trephining operations. If an 
iridectomy must be done it should be made as small as possible, below, 
enough to simply break the sphincter. Conjunctival and corneal-sclera! 
sutures may be used here as readily as with the superior incision. 

McLean 5 uses a technique which is well worth considering. Two small 
perpendicular incisions are made at the upper port of the limbus in the clear 
cornea to about 0.5 mm. thickness. These incisions are placed to either side 
of the site of the glaucoma operation and just far enough forward so the 
cataract section on emerging through the incisions will conveniently clear 
the filtering area. A silk suture on a corneal needle is placed through the 
lips of each pair of slots, and the central portion of the suture as loops are 
withdrawn and laid aside to make room for the cataract knife. An ordinary 
cataract knife is used to make the section starting in the classical fashion 
and emerging through these prepared slots and sutures. After the cataract 
is removed the wound may be immediately and firmly closed by the two 
sutures- In this way the fistualmng cicatrix of the former glaucoma 
surgery will be spared. 

Gifford* does his extraction somewhat differently. He uses an inferior 
lateral incision on the right eye from 1 to 5 o’clock position and on the left 
eve from 1 to 7 o’clock position. Comeal-scleral sutures are utilised as is 
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customary. Fixation is on the superior and external recti muscles. The 
former is held by a fixation forceps and the latter by a suture. The section 
is made with the usual cataract knife, but because of the unusual location 
a smaller section is made with the cataract knife and this is completed 
with humming-bird bill scissors. An iridectomy is performed in a hori- 
zontal line upon the side of the e\ e as and when necessary. 


RECAPITULATION OF MAJOR CATARACT PROCEDURES BY THE 
INTRA-CAPSULAR METHOD WITH OR WITHOUT 
A COMPLETE IRIDECTOMY 

The comparison of the visual results following combined extraction, 
simple and intra-capsular extraction is rather well illustrated In Parker's 
report of 450 cases 1 wherein 150 operations of each type were done and 
reviewed. The tables below give a comparison of the visual results, and a 
comparison of the complications. 


Combined 

Simple 

Intra-capsular 


Nimber of Cases 

I/xs of vitreous Prolapse of iris Infections 


3 (2%) 2 (I 3%) l 

5(3 3%) 0(4%) 1 

9 (0%) 3 (2%) 1 


Com pa bison of Visial Resli 

Per cent of total No of caeca 


Per cent of ensra after 
ill pathological conditions 
were eliminated 


T>pe of operation 
Combined 
Simple 

Intra-capsular 


\ lai on of C/12 Vision of 6/15 
83 3 91 3 

77 3 82 6 

75 3 84 0 


\ won of 6/12 \ ision of 6/15 
87 4 95 8 

S7 2 93 2 

84 3 04 0 


It is remarkable to see that the usual results from the combined extrac- 
tions are perhaps slightly better than those seen in the intra-capsular 
extractions, and after all pathological conditions were eliminated, there is 
no choice whatsoever in the visual results between the various operations. 
Wright 2 felt that: 

The immediate postoperative results by the intra-capsular method were better 
than those attained by capsulotomy, provided it was earned out without undue 
displacement of vitreous or involvement of the ins in the section, the general ques- 
tion arises as to the best and safest method of removing the lens in its capsule and 
the type of cases to which this method should be applied . There w as choice betw een 
expression (Smith) and phacoerisis (Barraquer) and removal with force, after the 
so-called Stanculeanu or Knapp method. We consider that the latter ought to be 
referred to as Terson’s method (1871) although we often refer to it as Knapp's 
method, since he rejuvenated it in India. The Smith technique is excellent in some 
cases in experienced hands, but when adopted by the average operator, it is liable 
to give rise to undue trauma. In the hands of the inexpert, it is quite likely to give a 
very high percentage of poor results, such as drawn up pupils, vitreous escapes, 
vitreous adhesions to the flap, and so on. In the hands of an expert, we consider it 
is eminently suitable for Morgagnian cataracts and types of cataract with very 
weak zonules, in eyes of the non-bulging, low’ tension type. It lias its place m any 
big clinic. The resistance of the zonula?, the condition of the vitreous, the intra- 
ocular tension (actual or potential) are the key points in all three procedures. It is 
most disappointing that the very condition for which we most required the Barraquer 
procedure, namely the immature cataract, is that in which it cannot be recom- 
mended to any but the most expert, and even than a grave ride to the patient i« 
involved. 
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Cruikshank 1 discussed 1322 cases done by Holland. Of these, 1241 were 
extracted in the capsule. Holland is convinced that the intra-cap^ular 
method is not the operation of choice in many cases. 

Of the three classes, juvenile, congenital, and secondary, universally ronsdeed 
as not acceptable, he adds, (1) die ox-eyed type of patient with prominent eye, (2) 
double cataract in healthy men from thirty-five to fifty years of are in whom the 
zonula fibers are very resistant and require pressure for their rupture. (3) cases of 
glaucomatous cataracts in which prelim inar y iridectomy is advised (in these the 
incision rnu-t be made slowly the aqueous being allowed to escape slowly and to 
balloon out the conjunctiva), (4) traumatic cataracts in which prolapse of the 
vitreous is likely to occur, (5) cataracts in which ordinary legitimate pressure fails 
to rupture the lens Only moldable cataracts, i- e. f the intumescent and mature 
varieties are suitable for tumbling and certainly no attempt should ever be made to 
tumble these cataracts which fall in group 5 above. 

If a conjuncthal flap is not obtained, the operator must immediately 
decide on the advisability of introducing comeo-seleral sutures, of forming 
a sliding flap or permitting the postoperative recovery to proceed without 
any sutures at all. This opinion can be arrived at only by knowing the 
patient, his preoperative medical condition, his disposition and tempera- 
ment and, from these, drawing as accurate a conclusion as is possible. 
Hjemorrhage from the section is staunched with adrenalin-moistened 
sponges to prevent its seepage into the anterioT chamber. In placing the 
sutures, the operator should use a very fine straight conjunctival forceps 
and a needle holder which does not lock. The author's model naturally 
gives him satisfaction. Equally good work can be done with 3n ordinary 
mosquito type needle holder, though this should not be locked, simply used 
as a sprincless needle holder. The operator must decide whether to con- 
tinue the operation after the section without an iridectomy, with a com- 
plete iridectomy , or with a peripheral iridectomy. He should have formed 
in part an opinion relative to this before the operation, and in many in- 
stances can continue with this prearranged plan. Circumstances, however, 
modify it wholly. There is no doubt that many of the iridectomies which 
are done with a cataract knife by the iris falling in front of the knife are 
beyond the control of the operator. Other factors, howe' er, are also con- 
nected with this. The loss of the anterior chamber occurs commonly 
not at the time of the puncture, but at the time of the counterpuncture, 
in that when this is made, the knife point perforates and cuts at the same 
time. The perforation is proper, but the cutting should be delayed for a 
brief moment. Knapp's plan of depressing the diaphragm of the iris and 
the lens bv the pressure of a moistened sponge to the cornea behind the 
back of the knife may be attempted. If this is unsuccessful, the inebion 
must be completed and the iridectomy done in as workmanlike a manner 
as is possible. 

It the iris continues to prolapse and will not be replaced, a peripheral 
iridectomy may be tried. If this permits the replacement of the iris, every- 
thing is satisfactory; if not, a complete iridectomy is necessary. Other 
factors which further modify the advisability of the iridectomy are: the 
size of the pupil, the degree of maturity of the lens, the age of the patient, 
tlie pressure of pref-risting hypertension, the presence of synechias, me 
hlood-pressure of the patient, his general condition-even the state of Ire- 
other eye is one of the factors utilized in deciding this point. 

( Indian Med. Cm Calcutta. 58. 401. October, ltd. 
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If a peripheral iridotomy is deemed proper, the flap is reflected over the 
cornea to expose the root of the iris, this sponged free of blood, and a linear 
iridotomy made with the knife needle crossing the course of the fibers of 
the iris. Wheeler 1 also feels that a simple straight incision across the iris 
muscle fibers, as done with his straight knife needle, is quite satisfactory. 
The other alternatives are to pick up the iris at its root with Hess or Fuchs 
iris forceps, and without withdrawing the iris to any appreciable extent, 
the iridotomy is completed by cutting the iris tissue within the blades of 
the forceps as close to them as possible. If de Wecker type scissors are 
used, the plane of the blades should lie tangentially to the cornea and the 
lower of the two blades to be actually w ithin the anterior chamber. 

If the forceps extraction is planned, the lens is supported against depres- 
sion and dislocation by the pressure backwards of the hook applied just 
off the limbus. This same amount of pressure is maintained with the hook 
w bile the lens is moved from side to side gently and firmly to break the zonula 
below. As soon as the zonula is broken and the lens dislocated, the lens is 
extracted in the capsule with the forceps and the hook, depending upon the 
procedure which is routine with the operator. 



Fig. 451. — The maneuvers of intra-cspsular extraction A, the completion of the Knapp 
procedure; B, the lens is being roo\ed toward the si de of the corne.il-srlerol incision line by 
means of the broad spatula This is to bo assisted with the curve and tip of the hook 

Continuing the grasp on the capsule, according to Kalt's procedure, the 
lens is carried out of the corneo-scleral incision with the hook constantly 
following behind. The lens will present in a large number of cases with its 
lower pole foremost, actually a tumbling manemer. Thick hypermature 
lenses, however, will be delivered in the shape of a bulbous pear, apex of 
this in the grasp of the capsule and with but little adjustment in its shape 
to the shape and the width of the corneo-scleral aperture. Harder, flat, and 
sclerosed lenses will present without tumbling and with their long axis 
almost constantly parallel to the plane of the iris. 

In Knapp’s technique for extraction, as soon as the dislocation of the 
lens is achieved, the grasp on the capsule forceps is released, the forceps 
laid aside, and a broad spatula or lens spoon is held with the right hand 
agains the posterior lip of the wound, depressing this somewhat. The 
actual delivery of the lens results from the pressure of the hook on the 

* Trans Am Acad. Ophth. and Otolaryng, 1934. and Am. Jour Ophth.. Ser. 3, 'ol. 17, 
August, 1934. 
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cornea below the lens transmitted through the vitreous, combined with the 
depression of the posterior lip of the wound. Some folding of the cornea 
behind the lens is obtained, but for this direct form of deliver}* it is alwa\s 
less in amount than that necessary for the Smith-Indian tumbling extrac- 
tion (Fig. 451, ^4). 

If the Smith-Indian extraction is being done, the broad spatula is used 
at the posterior Up of the wound more to steady the eye than for any other 
reason at this moment. The hook is used with its blunt tip directed back- 
ward, but not toward the optic nerve; instead the force applied is directed 
toward the ciliary body. The limbus here is actually indented and at the 
same time the hook, point as well as curve, is moved from side to side to 
rupture the zonula. The operator knows that this has occurred when the 
lower pole begins to rise out of the pupillary aperture. The direction of 
force is now changed, though without release of pressure on the eyeball 
because, if this is permitted, the lens will simply sink back into its former 
fossa. As the lower pole of the lens lifts, the cornea is indented immediately 
beneath it, swinging the lower pole of the lens up and toward the corneo- 
scleral aperture. When the lens approached the mid-point of the cornea, 
the tip of the hook is used less, and one begins to use more of the curve. At 
this time the cornea is folded behind the lens, and one may somewhat 
depress the posterior lip of the wound. If even-tiling continues unevent- 
fully, the lens is actually stroked from the wound with its zonula above still 
intact and adherent. One is very much aware of the intact zonula above 
because of the great deformity which occurs in the iris above as the lens 
passes through the pupil, lifting the iris with it because of the unbroken 
suspensory ligament hinge. As soon as the lens is actually out of the 
anterior chamber, it is swept from the lips of the wound by the concave 
curve of the hook carrying it to one side (Fig. 451, B). 

Regardless of the type of extraction carried out, as soon as the lens is free 
from the anterior chamber, the corneo-scleral wound should beimmediately 
closed with the sutures which had been introduced. Their ends are cut 
short, and the toilet of the wound is carried out. If the iris or the pillars 
of the iris in the case of an iridectomy have receded into the anterior 
chamber, additional sutures can be inserted and tied. With a complete 
iridectomy, this is the usual procedure. If the extraction has been done 
instead through an intact pupil, the iris should be replaced with the iris 
repositor as the next step in this toilet of the wound. A prolapsed iris is an 
invitation for prolapse of the vitreous, and if the iris is immediately re- 
placed, the support which it gives to the vitreous at the angle may prevent 
this. Even if complete reposition is not obtained at this moment, sufficient 
should be achieved so that the pupillary margin is near to where it should 
be. The additional necessary sutures are introduced, and with these in 
place and tied, one can continue with the toilet of the iris sphincter or the 
iris pillars until they lie in their normal positions. At times when the iris 
sphincter or the pillars of a coloboma refuse to return to a natural level, 
one will find that stroking the cornea with a moistened sponge or patting 
it near the limbus will dislodge incarcerations or folds and permit satis- 
factory reposition. The last step of the operation is to pass the iris spatula 
between the lips of the wound throughout its entire length so that one is 
certain that no capsule or fibers of the zonula are incarcerated. One end of 
the bridle suture is cut, and this withdrawn, aud the eyes closed. 
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The indications for an imperative loop extraction are fortunately not 
common. These indications in general are connected and have to do with 
the delivery of a dislocated lens. (1) The dislocation itself may be the 
primary cause for the surgery; (2) the other indications are those related 
with the presentation of vitreous before the extraction; (3) dislocation of 
the lens but without the loss of vitreous; and (4) difficulty of extracting 
the lens within a capsule after its dislocation and before complete engage- 
ment has occurred within the comeo-scleral incision. 

In some of these instances the capsule may have torn, or the hold of the 
capsule forceps become loosened before tearing, or the lens be so large in 
size that the usual incision is proving inadequate. The order of these as 
just quoted is probably the inverse order of a necessary loop extraction, 
t. e., the first mentioned demand the loop, while the last mentioned can be 
assisted appreciably by the use of the loop. 

Frequently, Morgagnian and hypermature cataracts extractions are quite 
uneventful, others prove to be quite complicated affairs Intra-eapsular 
extraction is often difficult; at times the capsule is so taut that no forceps will 
hold. For these, suction cup extraction is ideal. In other instances the lens 
is reduced to a flabby bag of semifluid content, and in these the capsule tears 
quite readily. If an extensive capsulotomy has been done, anterior chamber 
irrigation will probably give a clear black pupil. In some it is permissible 
to fish for the capsule after the extraction, using smooth capsule forceps and 
thereby converting the case into an intra-capsular extraction. Man} of 
these hypermature lenses dislocated very readily; even the bit of trauma 
which is present and which is connected with a comeo-scleral incision inny 
result in their dislocation, and when the iridectomy is done, one can see 
that the lens is actually dislocated and movable. In such instances, the 
loop should be used immediately for the extraction. The Smith-Indian 
extraction is also satisfactory in other cases. 

In the insane the major portion of cataracts are hypermature lenses. 
Because of the patient’s mental state, almost all of this suTgery is done 
under intravenous evipal anesthesia. Because of the absolute relaxation 
which this gives, it is almost routine to extract these, after the iridectomy, 
with the loop and the hook. The Smith-Indian technique also lends itself 
well to such hypermature cataracts, e\en those with so much degeneration 
that they ha\ e become Morgagnian in type 

Postoperative Procedures. —The immediate postoperative treatment, m 
the operating room, is the instillation of a 1 or 2 per cent solution of atropine 
into the cul-de-sac of all e}es that have had a complete iridectomy, or of 
1 per cent eserin, as an ointment or in solution for those cases operated 
through an intact pupil. (Before these solutions or ointments are instilled, 
the operator should be certain to cleanse both superior as well as inferior 
cul-de-sacs from any sheds of capsule or clots of blood which may lie there.) 
The lid sutures are then tied in a single bow knot, the excess lengths cut off, 
both eyelids of both eyes anointed with a 1 to 3D00 bichloride or sulfa 
drug ointment and a bilateral Barraquer dressing applied. This consists 
of the application of a thin film of w'et cotton to the lids. As this is patted 
into shape, it approximates closely the curves and depressions of the lids. 
Tiny fluffs of dry cotton are then heaped upon this so that all depressions 
are filled in smoothly with a nicely rounded convex dome. As this dressing 
dries, it immobilizes the lids very satisfactorily. Double eve pads are 
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placed on top of the mound of cotton and these are fastened to the face 
with strips of adhesive or court plaster. The operated eye is then protected 
from blows with some type of metal shield. A black doth bandage or a 
stiff Ring mask is usually quite welcome in addition, in that it further 
assists in eliminating all light from the operated eye. In general, it is not 
necessary to apply a roller bandage to adult patients, though children and 
patients who might be considered to become unruly, after the operation, 
should have this additional safeguard. 

Regardless of the operation which has been done, the writer feels that 
no patient who has had an intra-ocular operation should be permitted to 
walk from the operating table to the bed. Naturally, if the surgery has 
been done under general anesthesia, this factor does not enter, nor is it an 
issue with those men who routinely operate their cataract cases in bed. 
The practice has been observed, however, and the author cannot agree to 
its advisability or necessity. If the case is under general anesthesia, those 
rules connected with the recovery of a patient from a general anesthetic 
apply here. The patient must be most carefully watched until reaction 
from the anesthetic is complete. Fortunately, the recovery from avertin 
anesthesia is slow and quiet and quite similar to awakening from a sound 
sleep. If an emotional upset is present, or the patient is inclined to be 
restless or unruly, a tie or restraining sheet, across the chest of the patient 
to the sides of the bed, will prevent grave consequences. Too much restraint, 
however, must be resisted unconsciously or involuntarily by the patient. 
Certainly sufficient precautions must be exerted to safeguard the operation, 
but the amount necessary is a factor individual with each patient. 

Postoperative sedatives depend upon the amount of pain and the dis- 
comfort present. Morphine is definitely contraindicated. Codein may be 
used hyperderm ically if necessary. In general, however, the barbiturates 
are sufficient- Many patients complain bitterly of pain in the back. This 
is especially present with elderly patients. After the first twenty-four 
hours, considerable relief can be given for this by turning the patient 
toward the non-operated side and supporting his or her shoulders and chest 
toward that side with pillows. Elevating the knees with a pillow will also 
assist. Elderly patients, especially those with cardio-vascular and myo- 
cardial conditions, are susceptible to hypostatic pneumonia. Temper- 
ature, pulse, and respiration must be carefully watched in these cases, and 
their positions changed frequently, even at hourly intervals, not only by 
moving them from side to side, but also by raising and elevating the head 
of the bed to varying degrees. 

Occasionally elderly male patients with hypertrophied prostates have 
difficulty in urination. This should ha\ e been discovered prior to their 
operation, and if there is any possibility of retention, an indwelling catheter 
should be placed prior to the operation and retained until the patient may 
be permitted to leave his bed. It seems that the presence of this is less 
productive of cystitis than the repeated catheterization which would be 
necessary otherwise. It is not uncommon for some retention to be present 
in both male and female patients after the operation, and it is quite proper 
to catheterize them at twelve-hour intervals for two or even three times if 
this is necessary. „ . . 

Abdominal distress is common from gastrointestinal fermentation plus 
the inactivity of the patient. This can be kept to a minimum if the post- 
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operative cataract diet discussed in Chapter I is adhered to. Elevating 
the head of the bed one or two notches may give relief, introduction of a 
recta] tube may be necessary, and hot turpentine stupes applied to the 
abdominal wall also seem to assist. Prostigmin methylsulfate is most 
valuable to prevent as well as to relieve abdominal distention. It may 
prevent the necessity for Wangenstein gastric tubes, otherwise indicated in 
paralysis of the small bowel. If the condition becomes alarming, it may be 
necessary to use a high enema, though in general enemas are contraindi- 
cated for the first forty-eight hours after the operation. At this time, 
usually, it is permissible to give a mild cathartic at bedtime and to order 
an enema for the following morning. 

In all cases, except those with unusual or extraordinary indications, the 
first dressing is done forty-eight hours after the operation. The outside 
dressings are removed, the adhesive lifted from the face, and the patients 
warned, however, not to pinch their lids together because this is a rather 
natural response to the pull of the adhesive. The molded cotton is peeled 
from the lids and the unoperated eye first opened and cleansed of secretions 
by irrigation with a quiet stream of warm boric acid solution. Before the 
lids of the operated eye are opened, the dressing should be inspected for the 
presence of blood, and the upper lid carefully scrutinized for swelling and 
discolorations. These signs, if present, mean a certain amount of post- 
operative cyditis. The closed lids are sponged free of adherent secretions, 
the lid sutures untied, and the patient told to open. At this time, the 
patient should be protected from any great amount of illumination. The 
illumination used must be adequate so that the dressing can be properly 
done, but it should not be directed toward the patient’s ey e. Pulling on the 
upper lid with the suture may cause pain and a reflex spasm of the orbicu- 
laris; therefore, the upper lid must be lifted, if at all, with the thumb above 
the orbito-palpebral fold. The lids need not be opened more than an 
amount sufficient to see if the anterior chamber is formed and that the 
postoperative condition is satisfactory. It is not necessary to inspect the 
suture line at this first dressing unless one suspects an iris prolapse. With 
care, the upper lit! can be lifted sufficiently and the illumination directed 
into the superior cul-de-sac so that this fact may be known. In lining this 
dressing, the patient should be warned against looking down and against 
squeezing the lids together. Neither are necessary for the dressing, and 
each may be tbe cause of later complications. Tlie cul-de-sac is then 
cleansed with warm boric acid, atropine instilled either as a solution or as 
an ointment, the suture removed from the lower lid margin, the lids closed, 
and the loop of suture in the upper lid margin pasted to the cheek with a 
tiny piece of adhesive. If the anterior chamber is formed and there is no 
iris prolapse, it b usually possible to permit the unoperated eye to remain 
uncovered. If there is any doubt about the matter, however, and especially 
if one of the two just mentioned b present, the anterior chamber is not 
formed, or if the iris tends to prolapse then both eyes should be again 
dosed. Another reason for closing both eyes is seen occasionally in rather 
nervous old people who constantly work their lids in an exaggerated wink- 
ing. In these cases it is better to continue binocular occlusion for at least 
twenty-four to forty-eight hours more. 

The uneventful case should be dressed daily thereafter. Patients who 
have had eserin instilled postoperative^- should have their pupib opened 
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widely as promptly as is possible; in other patients the primary dilation 
must be maintained. (See Complications.) The average patients may lie 
permitted from the bed on the fifth day, at first for a half hour in the morn- 
ing and a half hour in the afternoon. Thereafter this can be increased 
until, by the tenth da\, they are spending as much time as they wish out 
of bed. Bathroom privileges are usually extended on the sixth to the eighth 
day, depending upon the case. These periods of increased physical activity 
are always dangerous, in that the exertion connected with them may result 
in rupture of the comeo-sderal wound, even though the gaping is only 
subconjunctival, in iris prolapse, and in anterior chamber haemorrhages. 
The nurse must prevent the patient from bending over and from straining, 
either with an enema or at the stool. 

The Conjunctival sutures may lx? removed as soon as the patient can 
cooperate readily without straining. Usually they will loosen and fall out 
1)0 tween the eighth and tenth day, but occasionally it is necessary to take 
them out at this time. As soon as the sutures have been removed, black 
glasses are to be worn, and hot compresses and atropinization to be used 
several times a day until the e\e is white. The patient can be discharged 
from the hospital at any time after the tenth day. Here again, however, 
certain factors are of importance. It is a much better plan to keep a patient 
in the hospital under active care than to permit him to return to a hotel 
room dependeut more or less upon his own efforts. As soon as the eye is 
white, the atropine may be omitted, and when the pupil has returned to its 
minimum size, the necessary glasses may l>e ordered. 



CHAPTER XX 


COMPLICATIONS OF CATARACT SURGERY. 

The complications, which are possible, following a cataract extraction 
are the greatest in number for any type of surgery regardless of the realm 
of surgery in which the technique may lie. The antomical parts which are 
concerned are all small and sometimes minute. The manipulations neces- 
sary are delicate; the mechanics which underlie some of the complications 
are beyond the control of the patient or the operator; the necessity of 
depending so much upon the patient’s good behavior and absolute co- 
operation during the operation ns well as during the period of postoperative 
recovery and convalescence; and last, is the close relationship which exists 
between the eye and the patient’s general physical condition. Jackson, 1 
in discussing complications and the late results of cataract surgerj empha- 
sized several points, relevant not only to complications, but also of im- 
portance in obtaining maximum success from the surgery. These included 
postponing the correcting aphakia lenses until a fair amount of time has 
elapsed after the operation in that too early use of an operated eye, post- 
operativcly, is detrimental; there was but a little difference in the visual 
results of intra-capsular and cxtra-capsular extractions, all other things 
being equal, considering naturally that the pupillary aperture is not oc- 
cluded by an opaque capsule; and the longer that one can wait between 
bilateral catanict extractions, the better for the patient, in that in these 
eases the eye operated first gave ultimately the better results; he also 
emphasized the immediate postoperative care of a patient with asthma, 
emphasizing the importance of keeping the patient sitting up in bed os it is 
usually easier for him to breathe in this position. 

The complications in general may be divided into two classes, those which 
are immediate and connected with the technique of the procedure, and 
those which occur later and are more generally connected with the post- 
operative convalescence of the patient. 

IMMEDIATE OR EARLY COMPLICATIONS 

1. [Movement of the eye before the section has been completed. 

2. Completion of the section within the cornea or in the region of the 
ciliary body. 

3. Wounding the capsule and perforating or engaging the iris with the 
cataract knife, or even completing an iridectomy. 

4. Inability or disinclination of the patient to look down. 

5. Orbicularis spasm. 

6. Expulsive extrusion of the lens, or dislocation of the lens with the 
completion of the corneal section. 

7. Partial anti complete iridodialysis. 

8. Vitreous prolapse before, or after the extraction. 

9. Persistent prolapse of the iris, and retroversion of the iris. 

* Trans Sec. Ophth., Am. Med. Assn , Session 1937. 
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10. Posterior dislocation of the lens into the vitreous, and recession of 
the lens into the anterior chamber. 

1 1 . Retained nucleus and cortex. 

12. Immediate snbretinal or choroidal hemorrhage. 

13. Air in the anterior chamber. 

THE LATER COMPLICATIONS 

1. Conjunctivitis and intra-ocular infection, (nutritional changes in the 
cornea). 

2. Atropine conjunctivitis and dermatitis. 

3. I .ate subretinal or choroidal hemorrhage. 

4. Postoperative delirium. 

5. Striped keratitis. 

fi. Delayed closure of the wound. 

7. Hyphemia. 

S. Continued pain. 

9. Iris and vitreous prolapse, incarceration of the iris, drawn up pupil. 

10. Detachment of the choroid. 

11. Filtration chemosis. 

12. Spastic entropion. 

13. Iritis and iridocyclitis. 

14. Sympathetic ophthalmia. 

15. Late rupture of the wound. 

1G. Secondary or capsular cataract, the organization of fibrin and exu- 
dates with the development of a pupillary membrane. 

17. Cystoid cicatrix. 

IS. Diabetic complications as diabetic coma or insulin shock, anterior 
chamber hemorrhages. 

19- Separation of the retina. 

20. Postoperative glaucoma. 

21. Epithelial proliferation. 

Discussion of These Complications.— If the patient should move the eye 
before the section has been completed, one of two things will happen; either 
he will pul] the knife out of the eye or it may result in completing the section 
through the cornea at a more or less oblique angle. If the knife has been 
withdrawn without damage, the patient should be quieted, a conjunctival 
flap prepared by sharp dissection with scissors and forceps, and the section 
completed at the comeo-scleral junction line with sharp scissors, curved on 
the flat. The scissors should have a blunt tip to the blade which enters the 
anterior chamber so that it will glide over the iris without wounding it, or 
become incarcerated in its stroma. If the incision has been made in the 
cornea, there is nothing to do except to complete the operation. In there 
instances, however, one must be certain that the pillars are free of the 
corneal incision so that anterior synecbke will not occur. In some of the>e 
cases, a sliding flap should be prepared and sutured over the line of the 
comeal incision. An incision within the cornea is always short and will 
have to be lengthened so that an adequate extraction aperture is obtained. 
If au intra-capsular extraction is achieved in these cases the results will be 
much more satisfactory. The incision in the neighlwrhood of the ciliary 
body or even at the root of the iris results usually from a faulty counter- 
puncture- It should never occur from the initial puncture as this is always 
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under better visible control. Edema of the conjunctiva and difficulties 
with fixation are the reasons for a faulty counterpuncture. One knows this 
has occurred because of the distance from the limbus at which the point of 
the knife appears through the conjunctiva, the sudden loss of the anterior 
chamber, and the extensive haemorrhage which occurs. The complication 
need not be fatal to the eye, and can be corrected in part before the section 
is completed. The edge of the knife should be turned forward very slightly, 
the knife fixed at the point of puncture, as a fulcrum, and the cutting edge 
at the tip made to sweep up toward the limbus until the correct position 
has been reached for completing the incision. The hfemorrhage from the 
wound must be staunched before continuing with the operation, and tight 
conjunctival sutures should be used at the end of the operation. 

Gross astigmatism is perhaps as common following faulty section as it is 
connected with faulty healing. The faulty section results in healing of the 
section in an offset sliding position, that is, the two lips of the wound are 
offset one from the other, folding the cornea at one extremity of the incision. 
The gross astigmatism which follows delayed healing is quite a different 
thing, for in this last, the upper part of the cornea is actually tipped forward 
in its entirety, and in such instances the astigmatism is quite regular. 

Opening the capsule with a cataract knife makes it necessary to proceed 
with cnpsulotoray lens extraction. One should not, however, be satisfied 
with this amount of capsulotomy. A toothed capsule forceps must com- 
plete a capsulotomy to the necessary size. If the iris is engaged with the 
cataract knife either after the puncture or at the time of the counter- 
puncture, the knife can be very slightly withdrawn, disengaged, and the 
section then completed. The blade should be withdrawn from this engage- 
ment, however, with the iris before the point has completely perforated it; 
otherwise there will be a ragged cut in the iris. That complication of the 
iris falling in front of the cataract knife has already been discussed in 
adequate detail. 

At times the patient has great difficulty in cooperating. One cannot ex- 
tract the lens satisfactorily unless the patient is looking, at least, straight 
to the front. A forced downward rotation may result in gaping of the 
corneoscleral incision line, and invites x itreous prolapse. When operating 
under a general anesthesia, the position of the eyeball is nicely controlled 
with a bridle suture. The practice, however, of having an assistant hold 
the eye down with forceps is not recommended. 

The control of an orbicularis spasm is a problem which the assistant must 
handle. The patient should be quietly warned and should be told to open 
his opposite eye, the pull on the lid relaxed a bit, and the action of the 
occipito-frontalis controlled by the third and fourth fingers on the eyebrow, 
these being used to lift the eyebrow' and to immobilize it at the bony orbital 
rim. It is rather likely that the posterior pull of the four recti muscles is 
responsible for more cases of vitreous prolapse than is spasm of the orbicu- 
laris. On the other hand, a sharp and sudden spasm of the orbicularis 
after the corneal section will cause expulsive and precipitant extraction of 
the lens. This is occasionally seen so marked that the lens actually shoots 
from the eye. The consequences of this are always serious since the amount 
of vitreous which is expelled at the same time is usually so great that the 
eye w'ill go on to phthisis bulbi, even if an immediate subretinal or choroidal 
hsemoTrhage does not occur. 
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Occasionally, especially in patients with hypermatuie lemes, one dn- 
oovers that the moderate trauma connected with the corneal section has 
resulted in rupture of the zonula, though the vitreous is s till intact. One 
may try the extraction of these lenses with smooth capsule forceps if a 
satisfactory grasp of the capsule can be obtained, but usually the loop 
should be used in such instances for extraction. In the presentation of 
vitreous before the extraction has been started (i. c.. the zonula has not 
only ruptured but also the hyaloid) the loop must be used without any 
choice. 

Vitreous prolapse which occurs after the extraction is especially distres- 
sing. because the essential part of the operation ha> actually been com- 
pleted uneventfully. The assistant must immediately release his hold oa 
the bridle sutures, if the patient is under avertin. the lid be lowered some- 
wliat and lifted away from the eyeball, depressing at the same time the 
lower lid. If the patient is being operated under local anesthesia, the same 
maneuver applies to the lids, and the patient is told to look upward. The 
lid elevator should be removed for a few moments, and the lids dosed. 
After 3 minute or so, the lid elevator can be introduced again, and the con- 
junctival sutures tied with the eyeball in upward rotation. The bridle 
suture is then turned over to the operator himself, and be himself can 
depress the ejeball sufficient for the introduction of an iris spatula, for 
cutting off the vitreous which is lyin'; between the lip- of the wound, and 
for the introduction of necessary additional sutures. In general, pro!ap*e 
of the vitreous after the extraction means th3t the operative manipulations 
must be terminated as soon as is possible, but not to dose the eye abruptly 
abandoning it to a providential destiny. Cazelis, 1 in 1923, in discussing 
vitreous loss mentioned as essentials: a stage of repose for the mutilated 
organ: an effort to save the eye by exact suturing of the wound; safeguard- 
ing the function by freeing die pupillary aperture to the point of a bfock 
pupil and by regulating the position of the iris; last, assurance of cicatrices 
by prolonged binocular bandages even to six or eight days. If the case ba« 
been operated with an intact pupil, the operator may try a complete iri- 
dectomy before closing the eye. The fibers of the vitreous as they come 
through the pupillary aperture toward the coroeo-sderal section will drac 
up the iris and evert it, invite iris prolapse and iris incarceration, and may 
be the cause of an intractable iritis. The handling of vitreous prolap-e 
after the extraction must be modified with each individual case- It is 
essential to remember the treatment, to know the possibilities and com- 
plications which can result therefrom, and to complete all operative man- 
ipulation as promptly as is possible- Attention to this last statement has 
saved more eyes than have all of the other fussy, complex, and detailed 
manipulations together. 

Persistent prolapse of the iris before the extraction makes an iridectomy 
imperative. It is usually impossible to replace an iris satisfactorily once it 
has prolapsed. A peripheral iridotomy may be sufficient, but a complete 
iridectomy is usually necessary. A partial or complete iridodialyris may 
occur when the iridectomy is being done. The two reasons for it are: (1) 
the patient mores the eye while the iris is in the grasp of the forceps: and 
(2) the operator removes the forceps with the contained iris therein without 
sectioning completely the iris with the iridectomy scissors. Nothin? can 
* CLa. Of&tiu. Pans. 12. 312. 1923. 
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be done for a complete iridodialysis except the wearing of pin-hole glasses 
afterward. The eye may be lost through glaucoma. Incomplete or partial 
iridodialysis is more common. After the lens extraction, it is quite possible 
to stroke the iris back into the angle to such an extent that one would he 
unaware of this complication after healing has occurred. 

Retroversion or an involution of the iris is seen occasionally after intra- 
capsular extractions through an intact sphincter, and after vitreous loss 
It seems that the contraction of the vitreous, as it recedes into the scleral 
shell, folds the iris back upon itseif simultaneously into a retroversion. In 
those instances with an intact sphincter, the edge of the iris, at the point 
where the retroversion lies, should be grasped with an iris forceps and a 
minimal iridodialysis performed. Then the bridge of iris may he w ithdraw n 
from the anterior chamber and a complete iridectomy done if it cannot he re- 
placed. The same complication happens occasionally late during the con- 
valescence; also in those cases wherein some \itreous has been lost. The 
contraction of the vitreous still present is undoubtedly the cause for it 

A bubble of air occurs in the anterior chamber, not uncommonly, when 
the flap is being lifted for the introduction of the capsule forceps. It would 
have no clinical significance were it not for the fact that this air may be 
laden with bacteria. It should, therefore, be removed forthwith. An iris 
spatula can be used to separate the lips of the wound, and the bubble may 
be forced out by stroking upward on the cornea with a moistened sponge. 
If this does not occur promptly, an anterior chamber irrigator should he 
used. Frequently it seems to accompany collapse of the cornea. The oper- 
ator might wait a moment or tw'o before proceeding with the operation 
when this collapse occurs. In general, it is a good sign, and indicates normal 
intra-ocular tension without a tendency for the vitreous to drive forward 
the diaphragm of the lens and its suspensory ligament. These cases arc 
very satisfactory for intra-capsular extraction. 

Dislocation of the lens into the vitreous as an intereurrent complication 
demands an intra-capsular extraction with the loop, and has been discussed. 

The retention of the nucleus and of any great amount of cortex is danger- 
ous. A grave iridocyclitis may result. Ophthalmitis phacoanaphalacto- 
genica may develop, and either of the two cause the loss of the eye. If a 
nucleus fragments during a capsulotomv extraction, it is necessary to use 
smooth forceps for each individual portion. A non-fraginented nucleus can 
sometimes be stroked from the anterior chamber, at other times irrigated 
(as is done with a fragmented nucleus) or removed with the lens loop. As 
much of the cortex as can be removed must be rcrno\ ed by hook and spoon, 
by stroking the cornea, by irrigation, with its adherent capsule, by the care- 
ful use of a smooth capsule forceps. Those- cases which are complicated 
by presentation of the vitreous are a serious difficulty, in that so little can 
lie done without increasing vitreous loss. The stirring up of vitreous, 
retained nucleus, and of cortex to an emulsion is not conducive to satis- 
factory postoperative results. 

Subrctinal or choroidal hiemorrhage which appears nt the operating 
table usually follows loss of vitreous. It is disheartening and means Ore 
complete loss of the eye. One is fated with the problem of doing an im- 
mediate surgical evisceration or of putting a dressing on the eje, sending 
the patient from the operating room, and doing the same thing later. From 
the medical-legal standpoint, if the patient is l>cing operated under local 
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anesthesia, perhaps the best thing to do is to obtain his consent immedi- 
ately and proceed forthwith the evisceration. If under avertin anesthesia, 
however, it is necessary to obtain this consent specifically after his recovery 
from the initial procedure and then carry it out thereafter. In the final 
analysis, this matter of subretinal or choroidal hfemorrhage is largely con- 
nected with the prophylaxis of, or the prevention of, its occurrence. It is 
an accompaniment of more or less extensive vascular pathology, results 
from the abrupt changes which occur in the intra-vascular and extra- 
vascular pressures, subchoroidal or supra-choroidal— and when it appears 
the prognosis is absolutely hopeless. 

Later Complications.— Conjunctivitis and subsequent intra-ocular in- 
fections are fortunately not common. General surgeons have repeatedly 
expressed amazement at the impunity with which the ophthalmologist 
opens the eyeball and continues therein and thereon without consequent 
infection. The conjunctival sac is not sterile, but it must have a remark- 
able immunity toward pathogenic organisms. Preoperative cultures are 
important, and no surgery is to be done in the presence of pyogenic bacteria. 
Closing the eye, as one does dollowing a cataract operation, forms a very 
satisfactory culture tube for any bacteria which may be therein. Collins 1 
calls attention to this as well ns to the favorable circumstances for an 
increase in the growth of bacteria due to the temperature of the body, the 
lack of movement of the eye, and the decreased secretion of the tears. In 
postoperative conjunctivitis the surgeon is concerned naturally with the 
possibility of this infection continuing into the anterior chamber. It is 
rather likely that most cases of postoperative intra-ocular suppuration are 
extensions from the cul-de-sac, though Butler 2 said, “in my opinion an 
inflammation which de% elops in the first three or four days is exogenous but 
one which has developed after the seventh day is endogenous in its origin.” 
Further, he feels that the postoperative infections are more apt to occur in 
diabetic patients than in the non-diabetic cases. The pneumococcus is 
probably responsible for the largest number of these complications, though 
the Staphylococcus aureus and the Streptococcus, hiemolytic and non- 
hiemolytic, are also found. 

If at the time of the first dressing there is a postoperative conjunctivitis 
present, the dressing should not be replaced. A culture must be taken 
immediately; (though one should not delay treatment for this report) hot 
sterile compresses ordered; copious irrigations witli warm boric acid solu- 
tions or with warm normal saline used at honriy intervals or sufficiently . 
often to keep the cul-de-sacs free from pus; and a 1 per cent silver nitrate 
solution instilled several times a day and this neutralized with normal 
saline thereafter. A freshly made solution of argyrol in 20 to 35 per cent 
strength is probably also a satisfactory bactericide. Its virtue, however, 
lies largely in the fact that it is a heavy solution and causes precipitation 
and coagulation of the bacteria. The mercury preparations of metaphen, 
mercurophen, and mercurochrome are very satisfactory for irrigations as 
well as for instillation. The sulfa drugs, as solutions of sodium sulfathiazole, 
aqueous solution of neoprontosil, and microcrystals of sulfathiazole, have 
all replaced these earlier preparations with outstanding benefit. The 
condition may remain limited to the conjunctiva, and if so, it should 

1 Trans. Ophth, Soc. United Kingdom, 34, 18, 1914. 

1 Trans. Ophth Soc. United Kingdom, 40. 181, 1920, 
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clear up rather promptly, though it may, as Clapp said, prolong the con- 
valescence many weeks. Fiank intra-ocular infections are occasionally 
seen as already established at the time of the first dressing. Herpes 
ophthalmicus has been seen and also non-herpetic indolent ulcers which 
will result in a loss of the eyball if these cannot be checked. Intra-ocular 
infections usually end in panophthalmitis. Occasionally the eyeball is 
saved and some vision returned by a discission or iridotomy of the organ- 
ized exudate. These instances are not common, and the infection must 
have been limited to the anterior segment of the eye Everyone who 
has examined the stained microscopic slides of an eye lost from post- 
operative panophthalmitis, will know that nothing could have saved that 
eye under examination. The vitreous body is filled with pus, that portion 
of the vitreous still present is infiltrated with polymorphonuclear leuko- 
cytes, and the retina is infiltrated, detached, and contracted. This factor 
of postoperative infection is one of the best reasons for the routine practice 
of dressing a cataract forty-eight hours after the operation. 


Table 1 — 6ctfa Drugs 



Sulfanilamide 

Sulfathiazole 

Absorption 

Rapid and uniform 

Most rapid of the three 

Distribution 

All body fluids 

All body fluids except 
cerebrospinal fluid 

Local action 

As prontosil 

Id sodium salt solution, 
although caustic with 
continued use 

Excretion 

Rapid 

Less rapid 

Cyanosis 

Very common 

Uncommon 

Fever 

Frequent 

Common 

Liver damage 

Frequent 

Rare 

Kidney damage 

(hematuria) 

Rare 

Less rare 

Anemias 

Occasionally too fre- 
quent Leukopenia 
most frequent 

Rare to occasional 
leukopenia 


Table 2 — Stn.ra Drugs 


Sulfadiazine 
Rapid and uniform 
All body fluids 

As microcrystals 


Slow 

Rare 

Rare 

Rare 

Rare 

Rare 


Sulfanilamide 


Sulfathiazole 


Sullapyndine 

Sulfadiazine 


Hemolytic streptococcus 
Gonococcus 

Virus conditions, as trachoma (’) 

Staphylococcus 

Gonococcus 

Pneumococcus 

Bacillus coll 

Bacillus PJ ocvaneus 

Pneumococcus 

Bacillus pyocyaneus 

Staphylococcus 

Streptococcus 

Gonococcus 

Non-hemolytic streptococcus 
Pneumococcus 


If an infection has started and is discovered at this early period, there is 
still hope for the eye. The treatment necessary is both local as well os 
general. The sulfa drugs are rapidly coming to the fore as a most valuable 
adjunct in the treatment of postoperative infection. Table 1 and Table 2, 
which follow herewith, 1 should be considered. Ethyl hydrocupreine should 
be used in a 1 pet cent solution at regular intervals if the culture reveals the 


t Spaeth, E B. The R6»um« of the Sulfanamide Drugs in Ophthalmology. Penna. Med. 
Jour , March, 1943. 
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presence of a pneumococcus. A 1 per cent solution of hexylresoremol has 
been recommended. Subconjunctival injections ought to be given daily, 
of PregjTs iodine solution, or of 1 to 5000 cyanide of mercury solution, 
injecting S to 10 minims at a time. The mydriatics should be forced to 
keep the pupil dilated as much as is possible. Foreign proteid therapy is 
indicated in the form of milk proteids, diphtheria antitoxin, or intravenous 
injection of typhoid antitoxin. Sodium salicylate must be given by rectum 
in that gastric distress may follow the large do*es which are indicated. 
Stargardt 1 recommends a debridement of all soft tissue in the incision, 
washing out the anterior chamber with I to 5000 cyanide mercury (oxy- 
cyanide of mercury ) continuing with the daily drainage or paracentesis 
of the anterior chamber and if a capsule sac has been retained he attempts 
to remove it. EUett 1 has reported favorably upon the application of a 
12 per cent solution of magnesium sulphate as an eye bath for five minutes 
at two-hour intervals. With comeal complications especially, pneumo* 
coccic forms in particular, irrigation of the lacrimal sac and the application 
of tincture of iodine, trichloracetic acid and the actual cautery are indi- 
cated. in addition to that treatment already outlined. A paracentesis of 
the anterior chamber through a non-involved portion of the cornea may 
be indicated in these instances as well. Recovery has resulted following 
spontaneous perforation of the cornea in such instances, an experience 3 ho 
noted bj other observers. 

Too frequently the sulfa drugs are used with rather haphazard dosage 
and without the repeated necessary blood checks demanded for maximum 
medication. Ocular conditions in which the sulfa drugs are indicated 
should have the maximum dosage unless that is not tolerated. If the 
patient reacts to the drug even with only hyperpyrexia, a rash, or with 
cyanosis. lesser amounts than the maximum dosage are of little value. 
Hence the optimum blood level of the drug being med should be main- 
tained. i. c., 15 mg. per cent for sulfanilamide. S to 10 mg. per cent for 
sulfathiazole, and S mg. per cent for sulfadiazine. Daily blood level deter- 
minations are necessary even with non-hospitalization. Watching improve- 
ment in the condition being treated is a very poor criterion for deciding 
upon an increase or a decrease in the amount of the drug being taken. If 
the condition being treated requires the sulfa drug the sooner the saturation 
point in the body fluids is reached and maintained the sooner will the con- 
dition improxe; then, and not before, is a decrease in the amount of the 
drug permissible. There is little danger in maintaining blood levels too 
long with medication, but definite danger is connected with too early 
cessation of the drug. Healing may cease at that point and a rather unfor- 
tunate reactix ation occur in the disease process. 

Nutritional changes in the cornea are quite different from the striped 
keratitis commonly seen. In the latter, white lines appear, with oblique 
illumination, radiating in a fan-shape from the edge of the comeal incHon. 
Occasionally other ones cto»s these at a right angle. They are due to folds 
in Descemet's membrane, and will recox er ultimately. The nutritional 
changes mentioned are a bit different- These seem to occur in patients 
who had previously had a uveitis, hence, may be expected following the 
extraction of complicating cataracts. There is an accompanying iritis, but 

1 Zuchr. f. 42. 331. 1«30. 

1 Jesus Orhlh. and Otolaryng, 10, 227, 1016. 
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this may be secondary and consequent rather than the reverse, because 
iritis and iridocyclitis are also seen with but few corneal changes. The 
cornea is dull and is infiltrated and there are blotchy deposits on the pos- 
terior surface of the cornea quite different from the usual punctate keratitis 
of an iridocyclitis. The iris becomes dull and an organized exudate bridges 
the pupil. Frequently there is considerable uveal pigment present in this 
membrane. The treatment of these cases is rather similar to the local and 
the constitutional treatment for frank infection, even though these patients 
will have negative bacterial cultures. Foreign proteid therapy is strongly 
recommended, and in addition to the mydriatics, one should use the higher 
strength solutions of dionin, even to the use of powdered dionin. These 
cases demand drastic treatment, and if any results are to be obtained, 
the treatment must be continued for quite some time. 

The presence of a notched pupil, especially in intra-capsular cases, 
usually means the adhesion of strings of vitreous which have passed 
through the pupillary aperture and are adherent to the comeo-seleral 
incision line. Wright 1 calls attention to this, in that a notched pupil should 
be examined with the corneal microscope to distinguish between a point 
of peripheral anterior iris synechia, and a thread or band crossing the pupil 
edge. While the former may be left alone, the latter should be divided at 
an early time with a knife needle, since it is liable to set up recurring irrita- 
tion. 

Atropine conjunctivitis and atropine dermatitis of the skin of the lids 
are not really uncommon. Occasionally, the preoperathe examinations 
will reveal the patient’s idiosyncrasy to this drug, at other times the 
operator is not aware of this idiosyncrasy until the time of the first dressing 
Naturally the atropine should be stopped and some other mydriatic used. 
The lids should be kept well anointed with a boric acid ointment The 
dressing should be removed three or four times a day and the cul-de-sac 
irrigated with warm normal saline solution. The condition is of no con- 
sequence if properly diagnosed and properly treated. 

The question of expulsive subretinal and choroidal haemorrhage has been 
considered in part under the immediate and early infections. It also occurs 
later during the convalescence of the patient. The outstanding symptom 
is the tremendous pain which occurs immediately. This is accompanied 
by chills and temperature. The wound bursts open and blood pours from 
the wound, carrying with it all of the v itreous and the retina. An impending 
subchoroidal hemorrhage, i. e., one which has not as yet burst the corneo- 
scleral incision line, can probably be stopped b\ an immediate and prompt 
posterior sclerotomj and the drainage of the subchoroidal and subretinal 
spaces in this manner. This applies especially to those rather rare cases 
of subchoroidal haemorrhage which occur at the operating table, while 
instruments are still at hand for the immediate treatment of this. Various 
men have recommended different forms of treatment for this complication. 
Usually, however, the damage is done before any form of treatment can 
be instituted. Those cases of hemorrhage into the anterior chamber and 
haemorrhage through the vitreous which appears in the coloboma of the 
iridectomy can be frequently sa\ed. A firm pressure dressing should, be 
applied and hemostatics injected subcutaneously or intravenously with- 
out delay, as adrenalin, ergot, and thromboplastin. The patient should 
' An. Jour. Ophth., Ser. 3. ' ol 20. March. 1037. 



COMPLICATIONS OF CATARACT SURGERY 


07 2 

be quitted with morphine and treatment outlined for the 2 <xtmpffiuying 
arterial hypertension. In the £ 22 ! analysis prevention is of witsefc 
importance in these instances. Ziegleri recommended the use of s td hsa 
nitrite and venous section as well as the retrobulbar injections of novocain 
and adrenalin. This latter can only be of value in preventing the erpuhrre 
hemorrhage which occurs at the time of the sargssy. We&maiur railed 
attention to the fact that higher altitudes predispose to this compGrataea 
and recommended surgery on zrtenosderotics at an altitude more nesriy 
sea level. Gross and Fromagel 1 operated aa eye successfully in an indi- 
vidual who has lost his first eye by expulsive haemorrhage. by first trephin- 
ing the case and then later extracting the lens. An unchecked eipd?r. e 
hamorrbage must be followed by an evisceration, and the sooner h i* 
done the earlier will it be possible to discharge the patient freen the Los- 
pital with a comfortable socLei. 

Portoperative ddirium is s*en especially with the 2 red. Clapp 1 dbou--es 
in detail the classification presented by Frunkl-Hochw^ri* for this. Four 
types are recognized: (1) The hallucinatory insanity in non-alcoholics ; 
(2) the simple mental confusion of senile patients; (3 J ddirium in alcoholics; 
and 14) inanition confusion. Greenwood 1 quotes the incidents of post- 
operative ddirium 2 s from 2.5 to 3 per cent of all cases. It is rather inter- 
esting that the author who has operated on many insane patient? 21 a 
large psy chiatrie institute has found that the incidence of postoperative 
ddirium is cot an increased factor with these individuals. It is quite pos- 
sible that this is due to the fact that the^e patients are all well narcotized 
and usually hdd for the first three or four days under large do*es of the 
barbiturates. Chloral and the bromides are of no value once the coDdhic 
is established, for gross clams re may occur before the=« medicines, ran bs 
effective. Patients who bare been in the habh of using alcohol must be 
given this as regularly, after the operation, to prevent withdrawal delirium. 
Many of these cases dear up promptly if tie unoperaitd eye is uncovered 
and if some well known friend or member of the immediate family is avail- 
able to assist in calming their anxiety and quieting the distressing and dis- 
turbing confusion which comes from their strange surroundings. The 
ddirium itself has no serious clinical importance except in those cases cc 
hallucinatory insanity and the acute ddirium of the alcoholics. The impor- 
tance of the complication rests in the damage which the patient ran do to 
his operated eye while delirious. 

Delayed closure of the wound and the non-formation of the anterior 
chamber are rather commonly seen. With intra-e 2 psuiar extractions the 
operator need not be concerned at all with any possible serious consequence* 
as long as he keeps the pupil open with a mydriatic. Delayed reformation 
of the anterior chamber in the presence of an intact sphincter is a bit more 
serious, and one my have to use glaecosan to open the pupil against the 
contraction of the eserin which had been instilled at the time of the opera- 
tion. This same condition when found in the presence of a capsulotomy 
operation will oftentimes make one suspicious of the retention, within the 

* tetifeKta to QjAt*. n .‘— ivtagyal ?o«sm. 19X. 

* . JfaaliM. f. Xa prL . 73. 43. 1937, 

* JUss- 6-t^U li3. 471. 1935. 

* Dti-irt, It-* Etkfcsr *=s3 Tr la A rtlcpy. p. — \ 15W. 

* Jiirfs. f. PfT&nl-. 9, Ig. 1*30. 

« Ti«5. 5 k- Ojiii. .ta- M«4A»s. P- 232. 193*- 
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wound, of some capsule remnants. To guard against this one should he 
certain to sweep an iris spatula the full length of the wound ns one of the 
last maneuvers More closing the lids. Zcntninycr, in a personal com- 
munication. spoke of a case wherein the reformation of theantcrior chamlicr 
was delayed until the eighteenth day, without any consequences whatso- 
ever. Ilcstlewics-s, **quce7ing the lids, and coughing may all be factors in 
continuing it. It is quite possible that the rather common choroidal 
detachments which follow- intra-ocular operations may be a fartor in this. 
The author has repeatedly seen shallow anterior chambers continue until 
a complete reemery has occurred from this interesting and not always 
unimportant finding. Some of these cases of delayed healing arc followed 
by a marked Injiotony, especially in the aged, though the same condition 
is >wn el -e where, perhaps almost ns frequently and without any explana- 
tion available for it. Atropine nnd ilionin must lx* rontimird and it seems 
jis if retmhulliar injections of from 1 to ."itXX) cyanide of mercury hn\e 
Ih-i'ii of assistance in some of them. 

T1»e removal of sutures fnnn the comcnl*«elcral incision line following 
healing i> not without danger. Many patients, when the time comes for 
tlu< procedure. lietwcvn the fifth and the eighth postoperative days. base 
photophobia, with some sensitivity, and much manipulation is quite 
impossible. 'Hie sutures should not lx- grasped in a forceps prior to cutting 
A sudden upward tug hy upward movement of the eyeball may result in 
rupture of the wound, nt the worst, or an anterior eiiamlxT luemorrhage 
at the least. The cy cliall should l»e cocsiiuiml, the upper li<l lifted w ith the 
Ii<l elevator in one hand and with the loufx* magnifier worn, nnd tinder 
good illumination, one point of fthnrjsqximled scissor* is to be introduced 
from Mow into the loop of the .suture. It ran then lie cut with safety. 
If the patient should look up unwittingly, or liecnnsc of lack of cooperation 
no danger can occur More the suture is cut in that the loop of it will 
simply Ik* pulled away from the jKtint of the scissors. This applies especially 
to the cutting of the comcul-selend suture* ns placed nccurding to the 
VorhoHT, ritallard, or Mcl<ron teelmiques. 1 

Hn-niorrhnge in the anterior ehamlKT which remains following the opera- 
tion nb«orbs rather promptly. Hyphemia, however, which develops later, 
for ?ome reason, never absorbs ns rapidly; probably M'-aiisc the trauma 
which occasioned it Continues in existence, it is seen in diaiietie*, in nephri- 
tic*. in the presence of low-grade iritis and iridocy elitis. with gaping of the 
wound, nnd following frank traumatisms to the eye. It occasionally follow* 
after a routine dressing and is initiated by pain which may last three to 
six hours. In many* eases the blood cells sediment to the low or levels of the 
anterior ohamlx-r nnd remain there for quite some time. In those instances, 
the aqueous has a yellow tint, the iris looks brassy, and one may find 
blood cells nnd blood pigment lying in grooves and folds on Pcscemct’s 
membrane. The importance of a late hyphemia rests in the fact that the 
fibrin present may result in unorganized exudate bridging the pupil. There- 
fore. midriatics .should Ik* pushed, diouiu Used for absorption, with hot 
compresses cnloutn, and iodides Ixith indicated, and thromboplastin 
.should he lists! subcutaneously if necessary. The presence of pain which 
is unusual or which develops during the night after a trauma, after a- 
« Hil<W. A. C . Arch. Oplitl* . 2«, No. 2. 271. August. 1910- 
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dressing or when the patient first is permitted from the bed, is rather likely 
due to a more or less extensive anterior chamber haemorrhage. 

An iris prolapse, when present, is usually seen at the time of the first 
dressing, though it is not uncommon to find this barely present at that 
time, increasing, however, in extent from day to day. This is sometimes 
accompanied by a Later vitreous prolapse driving the iris forward. Vitreous 
prolapse, which has occurred at the operation, may continue aft a- the 
first dressing, demanding cauterization. The repair of iris prolapse has 
been discussed in detail under iris surgery. It is sufficient to repeat here 
that reparative surgery for this must be done as soon as it is dhsovercd. 
Incarceration of the iris, i. e.. stationary iris prolapse, is to be corrected 
if it is increasing size, or if it is without aqueous filtration. An incarcerated 
iris plus filtration need not be disturbed. Cases are seen wherein late 
secondary postoperative glaucoma developed in one eye, and not in the 
other, due to a definitely filtering incarceration of the iris. A non-filtering 
incarceration can usually be corrected by wiping it off with the actual 
cautery. If this is unsuccessful, it should be treated surgically by resection, 
into the anterior chamber, and with a van Lint sliding Hap as one would 
treat any postoperative iris prolapse. Repeated cauterization o? the iris 
in an iris prolapse is to be condemned. A single application of the actual 
cautery in any type of minimal prolapse may be permissible, but to repeat 
it is simply inviting sympathetic ophthalmia. (See Section on Iris I’rohp^, 
Chapter XVII.) 

Rather recently Allen 1 discussed in greater detail many of the post- 
operative complications of serious importance in connection with cataract 
surgery. A major portion of his discussion on the treatment of iris prolapse 
follows immediately herewith. As a teaching ophthalmologist he is very 
much aware of the fact that iris prolapse is too common as a complication 
and too frequently is rather poorly handled. Because of this, and because 
of the excellence of Allen’s contribution, it follows herewith almost ver- 
batum: 

Once a prolapse occurs, it should be recognized and notations of its first appear- 
ance made upon the record. I (Allen) am not inclined to touch it for nearly a week 
unless it occurs within forty-eight hours as I wth the w ound to be as firmly healed 
in the rest of its extent as is possible- At the end of a week, depending upon its 
size and whether or not it is covered with conjunctiva, the treatment begins, ff 
it is a small prolapse and covered entirely with conjunctiva after anesthesia with 
pontocaine the prolapse is touched with a very small applicator dipped in tri- 
chloracetic acid. This treatment is repeated daily for a week, then three times * 
week for two weeks. It is remarkable bow many of these prolapses will flatten 
out under this treatment without further compEcstioas. 

Larger prolapses and those not covered with conjunctiva have to be handled 
surgically. As a rule we do not spend enough time planning our course of action 
and to get complete anesthesia when the operation i« derided upon. One mu-t be 
exceedingly delicate as the tissues are very thin and undue haste or pressure wiD 
cause disastrous loss of vitreous. The part must be thoroughly anesthetized ty 
retrobulbar and subconjunctival injection as well as topical application. Tins 
anesthetization is decidedly more difficult than at the time of the first operation. 
Unless the eveball is soft before it is opened, vitreous will present as soon as the 
prolapsed iris is cut. Therefore in the retrobulbar injections enough adrenalin 
must be used with the anesthetic to cause a tension of —1 to the fingers within 
ten minutes. We wait until that softening occurs before opening the wound. 

\ Alien. Thomas E-. Mansgsm-ot of Opiut&lmologiwl Sirrjeal Otfnptiratkm*. den's! 
Congress of the Amen-Tui College of Surgeons. Ben on. November 3 to 7 , 1931. 
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Some sort of a conjunctival flap must be prepared before the prolapse is excised 
This can be a sliding flap or a simple cowl. Sutures must be placed in the corneal 
and/or the scleral tissues. If one bears in mind the histological relationship m a 
case of prolapse he will better understand how to handle the situation. A prolapse 
means that there is very little tissue between the contents of the eye and the outside 
world. At the edge of the prolapse the cornea and/or sclera are shelved to almost 
infinitesimal thinness. If the prolapse is large one cannot expect adequate pro- 
tection with only a conjunctival Bap. It is essential to have the edges of cornea 
or sclera meet in such a way that they will grow together firmly, to withstand the 
postoperative intra-ocular tension. This may be aided by doing a cyclodialysis 
immediately after the prolapse is excised. Canthotomy will relieve postoperative 
pressure from without; this is imperative in the so-called “squeezers '* 

The actual excision is best preceded by a very light cautery, either chemical or 
thermal, of the epithelial structures that cover the prolapse and the nearby tissues 
for at least 2 mm. be 3 'ond the prolapse. When the eyeball is thoroughly softened 
and after the conjunctival flap is prepared, one should carefully dissect down until 
the iris is reached at the root on both ends and on the scleral side of the prolapse 
The iris is then grasped and an attempt made to free it very delicately from the 
conical adhesions. This can usually be done with the fine forceps but occasionally 
a spatula is necessary. The prolapsed iris should be pulled aw 13 - f rom the adhesions 
to both distal and proximal edges and carefulty excised so that the part remaining 
will retract. The comeo-sclcral edge is then very carefully prepared with the scissors 
so the sutures will cause an exact approximation of the two edges Interrupted 
fine silk sutures on small comeal needles are placed perpendicular to the wound 
to hold the edges together and make it watertight; they penetrate only the anterior 
layers of the stroma. The sutures are then drawn up to demonstrate this and 
before being tied, their ends are passed through the conjunctiva! cowl. The sutures 
should be tied snugly but not so tightly as to invert or evert the edges. 

A late rupture of the wound is usually traumatic if not caused by an 
expulsive hsemorrhage. Even though a single traumatism may be slight, 
this may have happened several times. Regardless of whether or not 
accompanied by an iris prolapse, that portion of the corneo-scleral wound 
which is ruptured should be uncovered after the surgeon has prepared 
a sliding van Lint flap. The lips of the wound are then to be sutured to 
the episcleral tissue with very fine silk sutures and the conjuncthal flap 
brought down across the limbus to cover these. In extensive ruptures it is 
wise to cauterize the two lips of the wound with actual cautery, lightly, 
before the corneal-episcleral sutures are tied. Any iris prolapse or vitreous 
prolapse which is present at the same time must be cleanly resected. Iris 
prolapse, which has been present and untreated, max' at times pass on to 
a huge V«nV>a\ staphyloma, so marked that extensive surgery is necessary 
to save the eye and to prevent inevitable secondary glaucoma. The surgery 
of this was discussed under limbai staphyloma (section of Surgery of the 
Cornea, Chapter XVI). Figure 452 shows such a case, with the triangle 
indicated for resection from the cornea, B, the sutures for the sliding con- 
junctival flap and the corneal suture; and C, the immediate postoperative 
result. 

The importance of iris and vitreous prolapse is not the low grade sub- 
acute iritis which may intervene (this will recede usually) but the fact that 
so many of these are followed, in later months, by a slow, progresshe 
haziness of the cornea. This starts from the site of the adhesion and the 
incarceration and spreads forward across the cornea. Wright 1 in discussing 
the effects of even simple herniation of the iris alone, as he says: 

Quite apart from the added trouble of a vitreous adhesion or compound hernia, 
unless reduced without impactions and incarcerations, or permanent extrusion of 

1 Am. Jour. Ophth., Ser. 3, \d\ 20, March, 1037. 
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uvea through the lips of the deep wound may be followed by: (1) immediate 
irritability and quiet iritis; and (2) late recurring irritability and iritis. The impac- 
tion may result maw eak fistulous scar, sometimes of a bulging or staphylomatous 
type, which renders the eye susceptible to recurring inflammatory attacks. This 
is more likely if the prolapse is not covered with conjunctiva, as may well be when 
it occurs near the angle of the section where a mere marginal flap of conjunctiva 
is present. (3) Late septic infection. This, I (Wright) believe, deserves at least as 
much attention as that given to late infection after trephining, since we see prob- 
ably as much of one as the other. We consider that it is associated with exposed 
iris and a weak scar, and hence we try to cover irreducible iris hemiie; (4) secondary 
glaucoma. This complication need hardly be discussed in detail. Sometimes a 
filtering scar tends to stave it off. It is a graver problem than the secondary glau- 
coma due to anterior adhesions in an eye from which the lens has not been removed. 
It may be dealt with by a decompression below, of a Lagrange type; and (5) sym- 
pathetic ophthalmia. "Sympathetic ophthalmia, in our experience, is uncommon. 



Fig 452.— Ltrabal staph} loma. A, showing the position /or triangle resection of the cornea; 

B, sutures in place, C, completed. 

We have seen it, or what we took to be sympathetic ophthalmia, as a complication 
of cataract extraction, but so rarely that we do not bother about it- An interesting 
thought here is that we may possibly see less trouble of this sort because we are 
very' apt to give our patients large doses of aspirin or the salicylates, when we 
become aware that the uvea is involved in the section, or otherwise disturbed, or 
there is any evidence of uveitis or ill-defined irritation w hatsoever. I (Wright) 
have seldom seen the classical massive sympathetic ophthalmia in Indians, and 
the milder varieties that have been observed behave more like allergies tlian infec- 
tions under treatment. 

In discussing the treatment of these conditions, Wright’s various pro- 
cedures are as follows: 

Intravenous neosalvarsan, intramuscular bismuth (sometimes Donovan’s solu- 
tion and potassium iodide by mouth). .Serum (anti-diphtheritic, or other a\ailable 
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horse scrum) 15 cc. daily for a week and continued according to the patient's reac- 
tion. Fust test for hypersensitivity and if necessary desensitize. Iodine intraven- 
ously, a solution of 6 grains of iodine and 6 grains of potassium iodide to an ounce 
of water is used in 20 minim doses. Sodium salicylate, 1 grain per pound of body 
weight. Sodium bicarbonate is ghen with this Deep intra-orbital cyanide-of- 
mercury injections 1/2000 up to 5 minims, combined with an equal part of novocain. 
Foreign protein-milk injections intra-mu«cularly, orT. A. B. vaccine subcutaneously 
or intravenously. Blue pill at night followed by a saline purge in the morning 
Leeches, atropine, dionine, adrenalin. 

Detachment of the choroid is an interesting condition, hut it has no 
clinical significance. If one examines cases of intra-ocular operations 
routinely, early after the surgery, a large number of cases will show this 
complication. O’Brien 1 called attention to this rather recently. The 
detachment has a peculiar grayish color, shows large bullous masses, is 
present without fluctuation, and the retina follows smoothly over the 
choroid. It may appear in any portion of the retina and may be so extensive 
that as one looks into the fundus he sees nothing except a gun-barrel-like 
tube directed toward the posterior pole of the ey e. It was common formerly 
to restrict activity, but it seems the cases recover even more promptly 
when permitted the usual postoperative routine. 

De Long 5 feels that the term “detachment of the choroid” is a misnomer. 
He showed, by microscopic sections correlated with the ophthalmoscopic 
findings, that so-called detachment of the choroid is rather likely, in the 
largest percentage of instances, a massive choroidal and subretinal edema. 
In representative cases, the choroid becomes tremendously thickened, the 
lamella- widely separated with a hydrops so extensive as to lift the retina 
at times almost a centimeter in elevation. lie (De Long) considers the con- 
dition as the result of interlamellar choroidal edema from capillary transu- 
dation of serum. The promptness with which the condition develops as 
the result of pressure changes, extra- and intravascular (capillaries), and 
its slow but inevitable spontaneous recovery are quite consistent with this 
conjecture. It is not to be confused, however, with subchoroidal hemor- 
rhage. This latter complication must be corrected surgically by scleral 
paracentesis and the release of the hemorrhage, before it breaks through 
an operative wound. 

Filtration chemosis may assume alarming proportions at times, for one 
knows that the corneo-scleral incision, beneath the conjunctival flap, is 
gaping. The condition fortunately is not frequent. The conjunctival flap 
curves over from the limbus in a large grayish bleb, for the upper half of 
the cornea is tilted forward in a highly astigmatic position. Atropinization 
should be pushed and a snug pressure bandage applied until this recedes. 
The bleh may be punctured with the actual cautery and then touched with 
a 2 per cent silver nitrate solution. Ultimately these cases will need a high 
cylinder in the aphakia lenses. 

Spastic entropion occurs only in the presence of conjunctivitis or iritis 
or iridocyclitis. Ordinarily, one can control it with two slightly diverting 
strips of adhesive holding the lower lid downward. The condition may 
continue until the etiological factor is corrected. An external angle can- 
thotomy will relieve it if lesser procedures are unsuccessful, but it cannot 
be allowed to continue because of the irritation which it causes. 

> Trans Am Ophth. Soc*. 1936 

5 Trans. Pliila. College of Physicians. 1939 
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Anterior chamber epithelial cysts are occasionally seen following cataract 
extraction. Their treatment is difficult. Kerby has reported some success 
in the treatment through the use of sclerosing fluids injected into the cyst 
cavity. Vail separately evacuated the cyst with the needle of a hypodermic 
syringe passed into the cavity of the cyst. He washes out the cyst very 
lightly with a weak iodine solution being careful not to rupture it through 
these manipulations, then in turn evacuates all of this iodine solution 
(1 per cent solution of tincture of iodine). 

Iritis, iridocyclitis, Descemetitis, and ophthalmitis phaeo-anaphalacto- 
genica are similar conditions though with different etiological factors. 
Butler feels (see Postoperative Conjunctivitis, Chapter V) that any infec- 
tion which occurs after the seventh day is endogenous in origin. It is 
rather likely that all cases of iritis and iridocyclitis fall within this classifica- 
tion, hence the necessity for the preoperative eradication of all possible 
foci of infection, to prevent iritis and iridocyclitis. Diabetics and nephritics 
seem to be especially prone to this complication. Ophthalmitis phaco- 
anaphalacto-genica is likely allergic in nature, due to sensitization of the 
individual from the retained lens proteid. Yerhoeff and Le Mo me, 1 and 
Burky and Woods,® Gifford and others, are quite certain of this. Instances 
connected with the lens proteid of a traumatic cataract or of a capsulotomy 
extraction must be desensitized by the subcutaneous injection of increasing 
doses of a lens proteid extract. The usual extract is a 2 per cent solution, 
and the maximum dose is from 2 to 2.5 cc. In all cases of iritis, atropiniza- 
tion must be pushed to its maximum; in addition, hot compresses, the 
injection of foreign proteids, large doses of salicylates, and mercury inunc- 
tions all seem to assist toward recovery. Low-grade iridocyclitis, following 
a cataract extraction, in a certain percentage of instances continues to or 
ultimately proves to be a sympathetic ophthalmia. Fortunately the com- 
plication is rare, even more so after cataract surgery as compared with its 
incidence from perforating injuries of the eye in the region of the ciliary 
body. Hambresin* analyzed 11 such instances. Clapp 4 quotes him as 
follows: “he (Hambresin) advises against interference with a prolapse of 
the iris, either with knife, scissors, or cautery, if the prolapse has existed 
for three days, because of the danger of sympathetic trouble developing.” 
In all of these instances, iridocyclitis ophthalmitis phaco-anaphalacto- 
genica, and sympathetic ophthalmia, the treatment is in general the same; 
atropine, hot compresses, suheonjunef ivaf injections of cyanide of mercury, 
of Pregyl’s iodine solution, or of physiological saline solution, sodium 
salicylates in large doses by rectum, pilocarpin sweats, elimination by the 
bowels and the kidneys, foreign proteid therapy and desensitization by 
lens proteids and uveal pigment if the patient is positive to these. Clapp 
feels that an interdermal tuberculin test should be also made, in that a 
latent tuberculosis lesion may be activated following an operation; and if 
this is found positive, treatment by tuberculin should also be instilled. 
If inflammation develops in the opposite eye one may have to do an enuclea- 
tion of this primarily inflamed eye to prevent further damage to its mate. 

The complications of an after-cataract, a secondary capsular or mem- 
branous cataract, a drawn-up pupil, and the presence of iris synechia? to 

i Trans. Intemat. Cong. Ophth- p. 234, 1922. 

* Arch. Ophth- 6. &4S, 1931. 

* Bull Beige e’ophth- 67, 107, 1928. 

« Cataract, Its Etiology and Treatment. Lea & Febiger. 1934. 
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the hyaloid or to cortex, are conditions which must be corrected surgically. 
They all impair vision and invite secondary glaucoma. 

These complications are usually connected with retained capsule and 
cortex, as a result of organized exudate in the pupillary membrane from 
iritis and iridocyclitis, follow a drawn-up pupil, and are the result of 
repeated hemorrhages in the anterior chamber after the extraction— seen 
most commonly in diabetics. The surgery of these is not unlike that 
surgery which must be carried out, in later years, for epithelial prolifera- 
tion. Further attention will be paid to this later. Occasionally , one finds it 
necessary to do a discission for retained capsule and cortex remnants fol- 
lowing a capsulotomy operation before the eye has quieted wholly from 
the reaction of the original operation. However, the procedure should be 
delayed, if possible, until the eye is absolutely white, for then it is much 
less painful, the possibility of stirring up a secondary iritis is lessened, and 
the insult to the vitreous (which must accompany many discissions) will 
be far less serious in its end-results. A membrane of any type which pre- 
vents maximum vision should be incised or remo\ed. The slit lamp and 
the ophthalmoscope are both necessary for diagnosis and for determining 
the type of surgery which is to be done. One can estimate the density of 
the membrane, the course of its major tension fibers, the thickness and 
rigidity or flacciditv of the membrane, the presence and amount of syne- 
chiie, the condition of the iris pillars, the depth of the anterior chamber, 
and the condition of the iris stroma itself, for these all are factors, which 
modify the surgery. The operation, it must be emphasized, is not a trivial 
procedure. It has the same potential dangers as any other operation in 
which the eyeball is opened. An iridocyclitis, which will go on to phthisis 
bulbi, may develop, and vitreous damage may result in contraction of the 
vitreous body so that retinal separation will develop later. The procedure 
demands hospitalization and as careful preoperative and postoperative 
observation and technique as did the cataract operation itself. 

Alexander* discussed in detail this matter of after-cataract. The points 
which he stressed should be well known, and are of great importance In 
the absence of infection he feels that retained cortex seldom causes iritis 
except in cases of hypermature or other forms of degenerated lenses, though 
as he said, Smith and Holland are contrary minded to this. If the anterior 
capsule has been well removed from the pupillary aperture the rate of 
absorption of retained cortex in the aged is as rapid as that seen in the 
young. Irrigation of the anterior chamber cannot be depended upon to 
remove all of the retained cortex, though it will probably remove the major 
portion, preventing a subsequent (and consequent) rise in ocular tension. 
Alexander stated that he has repeatedly found a large amount of cortex 
present in the aged, even as late as the age of eighty-four years. 

The primary and essential factoT in the formation of an after-cataract 
is the persistence, in the pupillary aperture, of sheets and strands of 
anterior capsule. Incarcerated within these are the remains of .cortex and 
of hemorrhage, but the presence of the capsule itself is the serious factor. 
It is for this reason that Elliot recommended after-irrigation of the aqueous 
chamber (Alexander) , pulling away’ all strands of capsule floated up .by’ 
forceps, as those of Holth's, or preferably, similarly shaped forceps having 
no teeth. 

1 Tran* Ophth. Soc. United Kingdom, vol. 60, 1930. 
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Three major procedures are at our command : (1) discission with a sharp 
knife needle as the Ziegler or the Wheeler types; (2) capsulotomy or irido- 
capsulotomy discission with a de Wecker scissors; and (3) capsulectomy. 

Discission. — Discission with a sharp knife needle is indicated in instances 
with a fine spider-web like membrane, some cortex may be incarcerated 
in the fibers of the membrane, but cases with extensive cortex remnants 
must be handled differently. The presence of multiple synechia?, with or 
without a shallow anterior chamber, is a contraindication; also cases 
which were preceded by iridocyclitis must be handled differently. Case? 
with a tendency to secondary ocular hypertension should be operated 
with the de Wecker scissors, especially if the membrane is fairly den'-e. 
Deformity of the pupil with incarceration of the iris may be corrected with 



Fig. 453 — Knife needle incision of a membrane. A, thsei-^’on of incompleJe membrane; 

B, completed inverted V discission: C and Z>, diverping arcis of tliL>- 

a knife needle. The Wheeler knife needle has the advantage of being a hit 
stronger and stouter than the Ziegler knife needle so that it can be tirfd in 
some instances more advantageously. Some of the other knife needles 
which have been presented offer no other advantages over these. Ziegler s 
is the modification of Hay’s and perhaps also of GalezowsU’s. The Knapp 
knife needle has a slightly smaller blade and is not sickle-shaped. Wheeler's 
needle is similar to a small Graefe knife. Its blade should not have a 
breadth of more than 1 mm- nor a length greater than 16 to IS mm. Colonel 
H. Smith is very much against the use of a sickle-shaped knife needle- 
According to Alexander, he states that a sickle knife is a sort of infernal 
machine; and that no instrument maker can sharpen properly a knife with 
a concave edge. Smith prefers a small cataract knife in good order. Dis- 
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cissions with stout "stop” needles used for tearing an opening in the mem- 
brane are not recommended. The end-results do not confirm the advisability 
nor the advantages of the procedure. 

Figure 453 illustrates the direction which the edge of the knife needle is 
carried in the discission of a membranous after-cataract. The knife needle 
is held between the first two fingers, the thumb or small finger resting upon 
the patient's face, the eyeball fixed with the opposite hand, and the needle 
introduced into the anterior chamber (under maximum atropine dilation) 
with the blade parallel to the surface of the iris. The point of entrance may 
lie in the cornea at the limbus or 1 mm. posterior to this in the sclera. 
The position of the point of entrance naturally depends upon the direction 
of the fibers of the membrane in that maximum opening is achieved parallel 
to the line of the cut. The center of rotation for the cutting arc is the 
point of entrance of the knife needle. In general, the usual place will be 
temporally and somewhat above or below the horizontal meridian of the 
cornea. As soon as the point appears in the anterior chamber, the handle 
is depressed until the point arrives at that place where it is to be plunged 
into the membrane. This place should be at an upper or lower extremity 
of the proposed discission line. The handle of the knife needle is then 
turned so that its cutting edge will be directed in the correct position for 
incising the membrane; the point of the needle is then thrust quickly into 
the membrane and immediately followed by the cutting motion upward 
or downward as the case may be. A to-and-fro saving movement is neces- 
sary at the same time the handle is depressed or elevated. The membrane 
should not be torn nor pulled open. Sufficient of it, however, must fold 
upon itself on the edge of the knife so that it can be cut. This applies 
especially to the loose and often freely-floating after-cataracts. The edge 
of the knife must be sharp, otherwise the fibers will simply stretch and 
follow the course of the knife but will fail of bisection. Occasionally denser 
bands may be found, offering great resistance, so that they cannot be cut. 
It is an unfortunate finding, but in such instances it will be necessary to 
incise above and below such bands and permit them to remain intact. 

At the completion of the sweep of the knife needle, the operator will find 
it often necessary to twirl the handle of the knife somewhat so that the 
cutting edge will always be at its point of maximum possible efficiency . 
As soon as the incision is completed, the knife needle is brought to its 
origins} position, that is with its blade on the Sat and parahe) to the 
plane of the iris, and then withdrawn with a quick jerk. Aqueous should 
not be lost at the entrance or the exit of the needle. 

Duverger 1 uses a similar technique with similar instruments, but prefers 
a vertical instead of a horizontal slit, calling attention to the fact that 
with a vertical slit a very slight narrowing of the palpebral opening con- 
verts this capsulcitomy into a satisfactory stenopeic aperture. 

Many membranes are more complete than that illustrated in Figure 
453, A. In such instances, Ziegler's inverted A capsulotomy must be done. 
Figure 453, li, illustrates this. The needle has been introduced in the 
line of 1, D, thrust into the membrane above and an oblique inclined arm 
cleanly cut downwards. As soon as this incision is made, the needle is 
brought to its original position, carried further across the anterior chamber,’ 
its edge turner! downward and the membrane transfixed at a point similr 
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to the lower end of the first incision. The handle is now carried upward, 
the cutting edge downward, to meet the first of the two incisions somewhat 
below a potential apex at which these two converging cuts would meet. 
As a result, a tongue of membrane is cut, hinged above. This tongue 
should retract of itself a great amount so that an inverted triangular open- 
ing results. If it does not retract sufficiently the point of the knife needle 
may be used to fold it back upon itself, enlarging thereby the resulting 
opening. The knife needle is then withdrawn as before. Knapp 1 made a 
similar incision, though his completed incision was crucial, the first cut 
being horizontal and the second passing from above down, or from below 
up to it. Kuhnt* modified it somewhat by making his incision Il-shaped, 
that is, with two major horizontal incisions parallel one to the other, these 
being connected by a shorter one at their mid-line. 

After the operation atropine is again instilled and the eye dressed. After 
twenty-four hours if everything is satisfactory, the dressing may be removed 
and further atropine and hot compresses utilized to relieve the very mod- 
erate postoperative reaction which develops. 

The complications to a discission have already been mentioned (page 
010). Escape of aqueous may be so extensive as to lose the anterior cham- 
ber. It may even be necessary to postpone the operation. In passing the 
knife, the blade must go directly through the cornea, as an oblique position 
within the cornea will hamper the free movements of the knife handle. 
Tliis is probably the best reason for a scleral entrance. If the iris is incised 
or damaged, htemorrhage may occur. Haab first, and subsequently several 
others, mentioned that a thread of vitreous will occasionally adhere to the 
knife needle and follow it through its exit in the cornea, and be responsible 
for the subsequent development of an adherent leukoma. The vitreous 
should be resected and the point of exit of the knife needle lightly touched 
with cautery so that the adherent vitreous will release within the anterior 
chamber. Torok and Grout’ feel that this complication will not occur if 
the entrance of the knife needle lies in the sclera. The complication may 
be the cause of iridocyclitis and even wound infection. Atkinson’ does a 
posterior capsulotomy immediately after a combined capsulotoiny extrac- 
tion because of cloufling of the posterior lens capsule late after extra- 
capsular extraction. The practice is not concurred in, for the complication 
does not occur frequently enough to risk damaging the vitreous at the 
time of the initial operation, and if subsequent surgery is necessary, the 
discission may be done at that time with no greater danger and certainly 
with more ease and with equal satisfaction. 

The most important complications to a discission are usually not imme- 
diate. They include: (1) secondary glaucoma, (2) iridocyclitis with a later 
phthisis bulbi, and (3) late retinal separation due to vitreous contraction. 
The prevention of these depends almost wholly upon the manual dexterity 
of the operator, his regard for the tissues of the eye and the vitreous, and 
in his abstaining from tugging and pulling upon an adherent iris or ciliary 
body. 

Iridocapsulotomy.— The second of the procedures mentioned is irido- 
eapsulotomy. This means the sharp incision of a membrane or of the iris 

* Tran*. Am. Ophth Soc . 8. 207. ISOS. 

» Ztsehr. f. Augenh, 1. 151, 260. 1S09. 

* Surgery of the Eye. Philadelphia. Lea & Febtger, 1923. 

* Am. Jour. Ophth , Ser. 3. vol. 17 , June, 1934. 
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with a membrane. A capsule punch or the tie Wecker scissors are the two 
instruments to be used. This type of operation is indicated in membranes 
that are too dense for a discission with a knife needle; in the presence of 
multiple sj nechite, either anterior or posterior; with an atrophic iris impreg- 
nated with cicatrix; in the presence of post-inflammatory pupillary mem- 
branes; and with gross disturbances in the shape and the position of the 
pupil. It is also indicated in those cases which are complicated by or with 
a tendency to secondary glaucoma. It should not be done in the presence 
of chronic iridocyclitis, with ocular hypotension, with ocular hypertension, 
or in those instances where light perception and projection are so poor that 
the end-results are quite in doubt- Further, this operation should never 
be done before the eye has wholly recovered from any previous operative 
procedures. Some of these procedures have already been discussed under 
surgery of the iris (Chapter XVII). Figure 454 illustrates 4 cases in which 
vision was conserved by reason of an iridocapsulotomy; the illustrations 
emphasize the hopelessness of these cases without surgery, as compared 


S§g3 





an 


m 


Fig 454.— A, 6,9 \ ision; B, full working vi«ion. C, ran recognize people across the street, 
D, G'20 and can read newspaper print. (Atkinson ) 

to the satisfactory result from surgery. A, with correction had 0/9, minus 
vision; B, with correction, sufficient vision “that he has been able to attend 
to his duties on the farm in a normal manner"; C, with correction “a degree 
of vision which enables her to do the housework for her family, to recognize 
friends across the street, and to thread a large darning needle”; D, with 
correction at distance 0/20 and with the near add is able to read news type. 

Franceschetti 1 calls a similar procedure korepraxy. A keratome incision 
is placed below, and with an iris hook, the edge of the retracted iris above 
is engaged and pulled downward toward the keratome incision. That 
portion of the iris which is thus prolapsed, is resected giving, in many 
instances, a central pupil with coloboma pillars not unlike a normal uncom- 
plicated iridectomy. The danger of causing recurrence of the primary 
iridocyclitis is not to be forgotten, and this should be combated. 

There is one danger to be seriously considered in those cases wherein 
there is a second eye, healthy and normal. It is the possibility of sympa- 
‘ Kim Monatabl. f. Augenh . 103, 459-466, Oetober-November, 1939, 
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thetic ophtlialmia in the opposite normal eye. Therefore, further surgery 
must be carefully considered to decide whether iridocapsulotomv is to be 
done, an enucleation, or no surgery at all. As enucleation is to be con- 
sidered only as a last resort, it is wiser not to operate, if the other eye is 
normal, should the case be such that there is a possibility of sympathetic 
ophthalmia developing. 



A heratorae is passed into the anterior chamber at the limbus but not 
so far bach on the sclera that the conjunctiva is pierced. The point of the 
heratorae should then make a slit in the capsule membrane. If there is 
necessity present for a conjunctival flap, this should have been prepared 
beforehand. The heratome is then withdrawn and the de Wceker scissors 
passed into the anterior chamber, one blade in front and the other behind 
the iris, through the slit in the membrane made by the heratome. The 
jaws of the pince-ciseaux are then closed, as in Figure 455, B, and the 
first cut made. The scissors are then withdrawn, reintroduced at the other 
extremity of the limbal incision, and the second cut made. With the first 
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incision, the handle of the scissors is elevated slightly, while with the 
second it is depressed slightly so that the membrane is cut in the plane of 
maximum efficiency for the scissors. As with the inverted A-shaped dis- 
cission of Ziegler, the tongue of capsule and iris incised should retract 
downward, giving a roughly quadrilateral-shaped pupillary aperture. If 
it does not retract, it may be necessary to cut a third time, removing the 
major part of this tongue of iris and membrane obliquely, giving a pupillary 
aperture somewhat the shape of E. It is a mistake to grasp this tongue of 
iris and capsule with iris forceps and to resect it cib externo. Occasionally , 
in the presence of a dense capsule and without a deformed or drawn-up 
iris, a single central cut will be sufficient directly through the middle por- 
tion of a dense and thick capsule. It is also quite possible to make the cuts, 
especially in those cases of markedly drawn-up pupil, so that the base of 
the triangle is upward and the apex downward. It is quite permissible in 
such cases to prolapse the tongue of iris which has been incised, and to 
remove it at its base, with de Wecker scissors, ab inferno. Such a procedure 
should be called probably iritoectomv rather than iridocapsulectomy. In 
some cases there is no pupil whatsoever. In these instances the iritoectomv 
should be performed through a keratome incision at the limbus from the 
side, and the de Wecker scissors cut made across the traction lines of these 
drawn-up fibers. A pupil should result therefrom, essentially satisfactory 
in all details. If the incision should be made parallel to these drawn-up 
fibers, an unsatisfactory linear slit will result. More than one cut, when 
passed across such taut fibers, is seldom necessary. 

A capsule punch is advantageous in the correction of a distorted iris 
with a draw n-up pupil. After the incision has been made in the membrane, 
the capsule punch is inserted with its jaws closed. One jaw of the punch 
is passed through the incision in the membrane, with the other blade 
behind the membrane. It is then carried down across the membrane as 
far as possible (depending upon the size of the corneal incision), the blades 
closed, by pressure upon the handles, and the instrument withdrawn with 
the punehed-out piece of membrane within its jaws. 

The capsule punch demands a considerably larger keratome incision 
than one would ordinarily make; for this reason several men have de\ ised 
a combination keratome and capsule punch. Clapp describes the use of 
these instruments: “The point of the punch is made to penetrate the 
cornea with the jawsclosed, after which they are opened and the instrument 
advanced until the membrane is pierced. The jaws of the punch are now- 
closed, thus removing a section of the membrane, after which the instru- 
ment is withdrawn.” 

There are other ways of using the de Wecker scissors in these dense 
membranes. The facts present in any one case modify the technique 
naturally. IMayou made tw o parallel incisions in the membrane, with the 
keratome: a larger upper and a smaller lower; and then resected the bridge 
of membrane between the two. Wilmcr used for iridocapsulotomy, espe- 
cially in cases where there was a completely occluded pupil, a prearranged 
conjunctival flap, a short limbal incision above, and a straight cataract 
knife incision longitudinally across the contracted fibers of the iris; and 
through this carefully carried-out horizontal incision he continued with 
the de Wecker scissors resection of any amount of iris tissue desired. 

An iritoectomv can also be done with a cataract knife. The point of 
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entrance for the section should lie in the cornea at the limbus. As soon as 
the point appears in the anterior chamber some of the aqueous is permitted 
to drain from the eje, the point of the knife is then plunged through the 
iris or the iris and capsule membrane, carried across to a similar point in 
the membrane at the opposite limbus. There the membrane is again 
penetrated, this time, however, from behind it. The counterpuncture is 
completed and the corneal section finished. In this vrav a horizontal cut 
is made through the membrane as the cataract knife completes the comeal 
section. The de Wecker scissors and especially the punch are then used 
as described. The advantage of the von Graefe knife section lies in its 
adaptability to puncture and counterpuncture, and the possibility of sec- 
tioning anterior synechia? at the same time, especially when these lie 
toward the periphery of the cornea. 

The postoperative treatment of these procedures is a bit more exacting 
than that necessary for a simple discission. The possibility of stirring up 
old iridocyclitis is always present; therefore atropinization and hot com- 
presses should be started as soon after the operation as is possible. Salicy- 
lates may be indicated, and the use of foreign proteid therapy is to be 
carried out as an almost routine procedure. 
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Fig 456 — Mter-«ataract A. cajvtulectotnj with hooV; B, rapsulectomy with smooth 
capsule forreps; C, rapsuleetomy with Pans.-, foreep? (After ToroL an<l Grout ) 

Complete eapsulcctoim is indicated in those cases of dense membranes, 
often with the retention of considerable cortex. The presence of synechi.T 
is a contraindication unless these can lie broken down. It is the ideal pro- 
cedure following a capsulotomy extraction of an immature complicating 
cataract. Fluid vitreous is a contraindication, as is ocular hypotension. 
The two probably go hand in hand. The pupil should lie dilated ad maxi- 
mum to determine the presence of synechue and for ease in extracting the 
membrane in its entirety. In the open operation for after-cataract, the 
release of all syneehite is one of the most important factors, these to be 
broken with a blunt hook or with an iris repositor without damage to the 
ciliary body. It is permissible to do an iridectomy or to increase the >ize 
of one present, so that complete release of all adhesions will be obtained. 

A keratonic incision should l>c of good size; the membrane itself is not 
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to be pierced or injured in any wav. The major portion of the aqueous 
will probably be lost with the withdrawal of the hern tome. 

Either a sharp hook or a capsule forceps is used. The sharp Tyrrel hook 
is introduced through the keratome incision to the lower part of the pupil- 
lary aperture, and there the point made to embed itself, as in Figure 450, 
well into the dense capsule, and the zonula ruptured below by a to-and-fro 
movement. When this has occurred, the capsule is withdrawn as a flaccid 
deflated sac, from below upwards, by steady traction upon the sac as well 
as by the continuation of the to-and-fro movement of the hook within the 
sac. The hook must be on its flat as it passes through the incision, so the 
sharp point will not become engaged in the lips of the wound 

The capsule forceps should be of an untoothcd type, for a toothed forceps 
will lacerate the capsule and prevent its satisfactory extraction. Of the 
various types of forceps, the Kalt with rather large cups and the El^chnig 
capsule forceps have seemed to function the best. They are passed down 
across the anterior chamber in the same method, as if one were doing an 
ordinary intra-capsular lens extraction. A firm hold is obtained of the 
capsule at its lowermost part, the zonula ruptured there, and it is then 
slowly withdrawn w ith the same to-and-fro movements as in Figure 450, B. 
To prevent tearing of the capsule and its incomplete extraction (the same 
applies to a eapsulectomv with a hook), it is wise to grasp that portion 
which lies out of the eye with a second pair of forceps in the opposite hand, 
obtaining thereby a new or fresh hold near to the limbus, in this way the 
stretching of the capsule is minimized, and it may he possible to forestall 
tearing of that portion which still lies intra-ocularlv. 

Panas and Landolt devised forceps which have one blade sharp-pointer! 
Their action is that of the de Weckcr scissors. The forceps are introduced 
on their flat and w ith their blades closed. As soon as the tips of the forceps 
are well within the anterior chamber, the blades are opened slightly and 
the capsule membrane is perforated with this blade. They are then closed, 
and by means of this firm grasp, the capsule mav be removed in its entirety 

(Fig. 456, Q. 

In attempting a eapsulectomv there is always the possibility of the cap- 
sule tearing. If a large central portion has been removed it is wise to stop 
further manipulations, in that a capsulotomy has been achieved. If the 
tear, however, is ragged or incomplete, smooth forceps should be reintro- 
duced, a fresh hold secured and further attempts made until a satisfactory 
capsulotomy has been achieved. It is most important that no tags of 
capsule remain incarcerated in the lips of the corneal incision. 

Synechue which cannot be released were one of the contraindications 
mentioned. If these are multiple or dense, thetranmatismof a cap-mlectnmy 
may precipitate an iridocyclitis or a cyclitis. Prolapse of the vitreous may 
occur when it is necessary to reintroduce forceps. If it presents, it miet 
be cut off at the end of the operation, and it may l>e wi-e to do a small 
iridectomy for satisfactory replacement of the iris sphincter. The post- 
operative treatment is that of atropinization and of hot compresses. 

A filtering evstoid cicatrix is occasionally seen following capsulotomy 
extractions. Careful scrutiny of the case with a slit lamp will usually >how 
a minima! incarceration of the iris. It is also seen at the mid-point of the 
incision line lying over the mid-point of the coloboma. In these instances, 
healing occurred with the tijrs of the sclera slightly offset one from the 
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other so that a Lagrange type of sclerectomy was the final result. The 
patient must continue with the usual regime outlined for him if he had 
been operated for a filtering cicatrix. These cases are susceptible to late 
infections and must be guarded against them. 

Complications in diabetics are mi nimi zed decidedly by satisfactory post- 
operative standardization. These patients are more susceptible to minor 
traumatisms, for the sclerotic condition of their peripheral circulation 
permits anterior chamber haemorrhages more than with the normal; also 
patients who must be kept under high insulin dosage seem even more 
susceptible to these. Patients who need considerable insulin to maintain 
standardization are probably serious cases of diabetes and have difficulty 
in maintaining satisfactory standardization. 

Retinal separation occurs late after cataract extraction in those instances 
wherein the postoperative convalescence has either been stormy or has 
been accompanied by one or more of the various complications recently 
detailed. Linear extractions, the repeated discissions of congenital cata- 
racts. and knife needle discissions are probably the cause of the vitreous 
changes which antedate or ultimately result in separation. It may be 
discovered after a cataract operation (even one which has had a most 
uneventful course), but from its history and appearance it may have 
existed prior to the lens extraction. Undiagnosed retinal separations, or 
when unsuccessfully operated, terminate in a cataracta complies ta. The 
interrelationship of these two, therefore, should be kept well in mind to 
save embarrassment to the operator and to restrain him from surgery 
which will fail to give any improvement in vision. 

Postoperative Glaucoma. —The treatment of postoperative or secondary 
glaucoma has been covered wholly in the surgical treatment for secondary 
glaucoma. Certain factors may be repeated here for emphasis. Differentia- 
tion is necessary to decide whether the ocular hypertension present is 
primary, or whether it is secondary and consequent to the lens extraction. 
Certainly, low degrees of simple primary non-inflammatory glaucoma may 
pass undiagnosed and go through an uneventful lens extraction. These 
cases when examined preoperativelv may have been in a period of normal 
tension. Cases which are definitely secondary in origin have usually been 
complicated during the surgery or during the postoperative recovery. The 
other alternative is probably true. Cases considered as secondary because 
they were operated with a capsulotomy extraction, may be actually primary 
in origin. 

Simple primary non-inflammatory glaucoma is handled similarly, 
whether it appears before or after a cataract extraction. An iridectomy i-* 
equally valueless, and a sclerectomy does not lend itself well to these cases. 
C vclodialysis should give almost universal success, especially in the cases 
with the lower degrees of ocular hypertension. Comeo-scleral trephining 
is the operation of choice, especially if the case has been operated with 
an intact sphincter. An iris incarceration may Ik* done at one of the pillars 
of the eoloboma in cases with an iridectomy. Many operators trephine 
these cases, almost routinely, in an inferior quadrant between the horizontal 
and vertical meridians. Equally good results are reported when the surgery 
is done in the superior quadrant between the horizontal and the vertical 
meridian. As long as the trephine opening lies properly on the limbu« and 
not in the line of the healed corneo-scleral section, a peripheral iridotomj 



THE LATER COMPLICATIONS 


689 


is sufficient for these cases. It is not necessary to do a complete iridectomy. 
These trephinings may be accompanied by a rather marked degree of 
striped keratitis which is slow in disappearing. Dionin and hot compresses 
possibly assist in removing this. 

Secondary glaucoma which has its origin in post-cataract extraction can 
be operated satisfactorily only with corneo-scleral trephining. The inflam- 
matory reaction in some of these is quite a distressing factor and rather 
difficult to combat. Surgery during such an inflammatory stage is difficult; 
in fact, practically impossible, and it is not satisfactory. It is necessary, 
therefore, to attempt to reduce this inflammatory phase. Rest in bed, 
sedatives, dehydration, nmino-glaucosan and atropin witli paracentesis of 
the anterior chamber will be necessary and indicated in the cases which 
present an accompanying Desccmitis. The grossly complicated cases 
which appear, though fortunately uncommon, of a spreading corneo-scleral 
incision line, late iris prolapse and iris incarceration, late adhesions to 
retained cortex and capsule, and those following frank postoperative irido- 
cyclitis, arc difficult to handle, and the results are usually not satisfactory 
(see Corneal Limba! Staphyloma, Chapter XVI). 

Corneo-scleral trephining must he done as soon as the inflmmnatorj 
phase has receded. Until that time it may he necessary to use mjdriaties 
or miotics, or even both, alternating one with the other to keep the tension 
at the lowest level possible. These cases when operated should have a 
complete iridectomy. Fuchs’ transfixion of the iris with a Gracfe knife 
may assist in reducing the tension of those cases with a secluded pupil, so 
that trephining may be done later, and an iridocapsulotoiny finally . 

There arc two other forms of glaucoma connected with cataract extrac- 
tion which should be mentioned here; tbe one is that which is seen after 
the loss of some fluid vitreous. The surgery may he quite uneventful and 
the healing above reproach. Still, in these instances, there is a low-grade 
sign of chronic inflammatory glaucoma. The use of miotics is usually 
sufficient to restore normal tension and to hold it thereafter with great 
satisfaction. The other of the two rare forms of glaucoma is not as satis- 
factory in this respect. Mellcr speaks of it ns “not benefited by treatment, 
which follow the growth of epithelium through the wound into the anterior 
chamber. Clinically, epithelial lining of the anterior chamber is onlj recog- 
nized when a membrane covers a part of the corneo and there is a reflection 
of a cyst-like formation upon the anterior surface of the iris. Should there 
be a uniform epithelial lining of the anterior chamber, it can only be sus- 
pected but not positively diagnosed." Vail 1 feels that irradiation, either 
with roentgenology or w'ith radium, offers a little chance of arresting at 
least the spread of these epithelial downgrowths after cataract extraction. 

Various forms of kerutitis may occur following a cataract extraction. 
Some of them are only of academic interest, hut others are considerably 
more important. A classification outlined by Wright 5 considers seven dif- 
ferent types. 

(1) Striped keratitis which radiates from the edges of the section and is due to ' 
a slipping of Descemet’s membrane at the time the section is made. This mav 
proceed to an actual detachment of Descemet’s membrane as evidenced by a d> 
deep haze radiating from the corneal lip of the section. (2) An adhesive kerftt 
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due to the presence of an anterior synechia from the edge of a buttonhole iridotomy 
or from the stump of an ordinary iridectomy, or one of the pillars of the eolobcma 
of the iridectomy. (3) A rather similar type of keratitis can occur from adhesions 
of the capsule far out in the angle of the wound. This may appear in these instances 
where long shreds of remaining capsule tend to float up toward the incision line. 
(4) Vitreous adhesion*, whether in the presence of large mushroom herniations or 
because of delayed formation of the anterior chamlwr, or thread* of normal vitreous 
which have followed the delivery of the len*. may cause a diffused haze of the cornea 
which can remain permanently (5) A shallow anterior chamber with it> endo- 
thelium in contact with the ins may also result in a permanent opacity of the 
cornea. This can be combated in part by touching the lips of the wound with silver 
nitrate, by the u«e of miotic*, correcting orbicularis spasm or entropion by mean- 
of a canthotomy, and guarding against traumatisms as coughing and sneering. 
(6) It seems that a xery enthusiastic irrigation of the anterior chamber, especially 
when an irritating or non-i*otonic fluid lia* been used, results in injuring the endo- 
thelium (7) Horizontal linear markings appear in the cornea for a more or less 
temporary period, due there to a folding or bending of the corneal section during 
the extracting, especially when the section has lieen too small. In such in-tances, 
the line or the furrow will run from the point of puncture to the point of counter- 
pnneture almost bisecting the opening of the palpebral slit. 



Fig 437. — Epithelial activity. 


Epithelial proliferation is a complication which occurs latest of all. fol- 
lowing a capsulotomy lens extraction. Many men hate reported a dust- 
like opacification of the vitreous and a condensation of the hyaloid with a 
definite depression of vision occurring l3te after some of their intra-cap-'ular 
extractions. This is not a matter of epithelial proliferation; it is rather 
likely the sign of a low-grade iridocyclitis responsible, perhaps, for the 
cataract changes for which the patient was operated, or may even lie 
connected with trauma to the iris and especially the ciliary body during 
the intra-capsular lens extraction. There is no surgery which can assist it 
in these instances, and medication is quite as fruitless. Epithelial pro- 
liferation itself results from retention of the equatorial lens epithelium cell-, 
following a capsulotomy extraction. This appears, extending into the 
pupillary space, frequently following bands of retained cortex and cap-ule 
as grape-like clusters of foam or bubbles of varying sizes, all round and 
evidently cystic in diameter. Figure 4-57 illustrates such an instance 
Surgically they arc most difficult to handle. Their texture is so filmy that 
discission of the mass is of no value, and an attempted capsulectomv simply 
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results in tearing these masses without removing any appreciable portion 
of them. If it is possible to dilate the pupil ad maximum and to extract 
the capsule behind the iris from which they arise, then the results will be 
much more satisfactory. Here, however, the operator is warned against 
undue tension upon the cilia rv laxly. It is probably best to use a herutome 
incision and to cut these free from their base with de Weeher scissors and 
to irrigate them thereafter from the anterior chamber. 

Wright, 1 in discussing postoperatix c complications of cataract extraction, 
talked about various conditions which are to be avoided. Some of these, 
as he considered them, follow : 

(1) Constipation and straining at the stool must be anticipated and 
avoided. If necessary, it is much better to get the patient up on a stool 
rather than have him do damage to his eve through the uncomfortable 
use of a bed-pan, and some patients do protest the use of a bed-pan 
llieinorrhoids are an undesirable complication and require special nursing. 
(2) Difficulty in emptying the bladder is not uncommon the first twelve 
hours. A distended bladder should l>e prevented and, if ordinary methods 
fail, as permitting elevation with a hack rest, and hot stupes over the lower 
abdomen, then catheterization is indicated. In patients with prostatic 
enlargement the catheterization should be done curefullv to prevent pain 
and squeezing of the lids therefrom. (3) As coughing is sometimes the 
cause of expulsive subretinal hwmorrhage, of empty ing the untenor cham- 
ber, of sonic eases of anterior chamber haemorrhage, of iris prolapse, and 
of gaping of the wound, it must be considered. Full dosage of cough seda- 
tives should be used until the section is firm. ( 'oca in and chloretone instilla- 
tion into the eves mnv prevent sneezing. One must be careful in the medica- 
tion nt the time of his dressings that nothing i> used that will cause the 
individual to sneeze. For this reason dionin, when used after an operation, 
should lie started with a weak solution. (4) Irritable conjunctivfe and 
lids are seen occasionally in patients susceptible to eczema Drug irrita- 
tions occur in such cases, with Ixith atropine and eserin. (.3) Postoperative 
vomiting, quite apart from morphia, inuj occur from unknown reasons 
To prevent this and to control it, if it has occurred, attention should be 
paid to the diet. Small pieces of chipped ice, iced ginger ale, and iced 
champagne will settle the stomach at times. A mustard plaster to the 
epigastrium has been used. Drops of essence of peppermint upon a lump 
of sugar, and cocam applied to the oral pharv nx hnv e se\ end times proven 
of value- 

Wright further pays attention to the position in bed, so that it will be 
one of comfort. A rigid attitude with regard to posture must be avoided 
For crippled and arthritic patients, as also in cardiac and pulmonary eases, 
special arrangements must be made to insure suitable postures and good 
nursing. Surgical heds have the great advantage of providing for semi- 
recumbent and sitting positions. But an easy chair at the bedside may be 
used with great comfort and benefit, sometimes the da.v after operation. 
Latitude of movement, however important, must be tempered with due 
warnings against abrupt, jerky, or jarring motions Wrist bandages to 
limit movements may often be valuable for inquisitive and irresponsible 
patients. Some of these matters max seein trivial but they claim our atten- 
tion sufficiently often to make us exercise serious care in dealing with them. 

> Am Jour Oplith . Ker 3, vol 20. No 3. March, 1937 



CHAPTER XXI 


SURGICAL INDICATIONS IN THE GLAUCOMAS 

The various types of primary and secondary glaucoma, as they are 
usually grouped, have varied symptoms, individual pathological changes, 
and demand different surgical procedures for their correction. The differ- 
entiation of primary and secondary is, at the best, unsatisfactory, hut for 
the present it must suffice, 

THE DIAGNOSIS AND SURGICAL INDICATIONS FOR SIMPLE 
NON-INFLAMMATORY GLAUCOMA 

A diagnosis of simple non-inflammatory glaucoma means early surgical 
intervention. There can be no exception to this unless in those cases where 
the patient's condition, by reason of age, or other concurrent and coincident 
illnesses, makes it impossible to operate. Such conditions do arise and must 
be handled individually with the best judgment possible. For instance, 
simple non-inflammatory glaucoma with myocardial disease, with hyper- 
tension and accompanying coronary pathology, simple non-inflammatory 
glaucoma in the insane, and simple non-inflammatory glaucoma with 
diabetes are examples of these cases. A case of concurrent cardio-vascular 
pathology can be operated at times through the cooperation of a capable 
cardiologist. Preoperative sedation is a most valuable adjunct. Diabetics 
must be standardized before surgery . In some instances the condition of 
the fields of a ision, especially careful studies of the central fields and of the 
angioscotomata leading from the blind spot, can be utilized as the criterion 
for the amount of delay permissible. 

Gradle and Sugar 1 recently discussed the value of anterior chamber 
angle examination and measurements to determine, if possible, any relation- 
ship which may be present between the acuity of the angle of the anterior 
chamber to the depth of the anterior chamber, and these, in tum, to study- 
ing and evaluating preglaucomatous eyes. The procedure should be of 
assistance in deciding what cases need immediate surgery, and may indicate 
such apparently normal eyes which should be watched for further e\ idences 
of impending glaucoma. The depth of the anterior diamber according tn 
their technique was measured in millimeters by the use of an Ulbrich drum, 
mounted upon a Zeiss slit lamp microscope, using as their point of measure- 
ment the margin of the pigment border of the 3 mm. pupil for the cornea 
as well as the iris. The chamber angle depth was then measured by a new 
gonioscopic method, utilizing the Koeppe gonioscopic contact glass and a 
micrometer graticule etched in tenths of a millimeter in one of X5.5 micro- 
scope oculars. Their procedure, which they* term “Goniometry,” showed 
that the acuity of the angle of the anterior chamber bore a gross but in- 
constant relationship to the depth of the anterior chamber, and was^of 
greater value from the clinical standpoint than the dept!) of the anterior 
chamber alone. 

* Am. Jour. Opbth , Ser. 3. 23. No. 10. 1135, October, 1940. 
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Kronfeld 1 in speaking of the practical value of gonioscopv, as abstracted 
in the Digest of Ophthalmology and Otolaryngology- states: 

The gonioscopic findings in eases of primary glaucoma may be grouped under 
three headings: (1) The spatial relationship between the ciliary portion of the 
iris and the lateral wall of the angle. (2) Abnormal tissue elements tn the angle 
(3) Topographic changes in the angle resulting from antiglaucomatous operations. 

The normal spatial relationship between iris and lateial wall of the angle is 
characteristically altered in so-called primary glaucoma. After glaucoma has been 
present for a certain time, portions of the ins lying opposite the corneoscleral 
trabeculum form adhesions w itb the latter — the glaucomatous peripheral anterior 
synechia. This formation of adhesions usually starts in the upper portion of the 
angle, involving first the most peripheral portion of the trabeculum. From there 
the adhesion spreads in meridional as well ns in circumferential direction until the 
entire corneo-scleral trabeculum over the entire circumference is covered by ins. 
The original chamber angle thereby becomes obliterated and a new angle is formed, 
the apex of which lies approximately at the posterior end of Descemet’s membrane 

The time in the evolution of glaucoma at which the formation of the synechia? 
begins varies in the different forms of glaucoma. In simple chronic glaucoma the 
anterior synechia; form, os it were, during the last act of the drama, whereas in 
the congestive incompensated variety of glaucoma the anterior adhesions develop 
relatively early. In the extreme /onn of mcompensation, the acute attack, the 
entire circumference of the trabeculum may become firmly covered by ins within 
the first twenty-four hours of the attack. For most forms of primary glaucoma it 
holds true that the glaucoma is definitely established before permanent synechia- 
form. While the latter cannot lie considered the primary cause of most forms of 
glaucoma, the development of the syncchire probably aggravates the insufficiency 
of the pressure-regulating apparatus of the eve. 

In the cases of primary glaucoma, in which the anterior chamber is moderately 
deep or only slightly shallow, the appearance of the chamber angle during the pre- 
synecliial stage does not differ from that of the non-glaucomatous eye except foi 
the presence of pigment in the trabeculum This fact has led 0 Barkan to revive 
the old theory that pigment infiltration of the trabeculum was the cause of primary 
glaucoma. 

A different situation prevails with regard to glaucoma with shallow chamber 
There, gonioscopy reveals narrowing of the entrance to the chamber angle, that 
is, the space between root of the iris and the corneo-scleral junction In these cases 
gonioscopy also shows that crowding to the periphery of the iris, as it occurs under 
the influence of mydriatics or during emotional upsets, may close the entrance to 
the chamber angle and thereby lead to a sudden acute embarrassment of the intra- 
ocular fluid circulation. In the more marked degrees of shallowness of the chamber, 
the more peripheral (posterior) portions of the lateral angle wall and the angle 
itself may be hidden from view by the bulge of the ins The portion of the lateral 
wall that is visible gonioseopicaiiy may thus serve as a measure of the forward- 
displaeement of the iris or the shallowing of the chamber. In cases of shallow 
chamber without signs of glaucoma, gomoscopy is of piactical value inasmuch as 
it enables one to recognize those ca^e-, in which dilation of the pupil may close the 
entrance to the chamber angle. On the other hand, studies of this kind reveal 
that in eyes with a generally shallow chamber, the entrance to the angle may be 
of such width that even marked dilation of the pupil does not interfere with the 
flow' of fluid toward the chamber angle. 

One important lesson that gonioscopy has taught us is that absence of the 
anterior chamber for several days invariably entails the formation of peripheral 
anterior synechia? which are not essentially different from those adhesions that 
develop spontaneously in primary glaucoma Such syneehife ma)’ develop in any 
case of intra-ocular surgery after which the anterior chamber remains collapsed 
for several days. Their extent in meridional direction appears to be dependent 
upon the duration of absence of the anterior chamber. Since after the trephine 
operation the chamber tends to be abolished for longer periods than after ins 

* Wisconsin Med Jour., August, 1941. 

5 Digest Ophth. and Otolaryu , December, 1941. 
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inclusion operation without sclerectomy, the postoperative synechia? are nio-t 
marked after trephine operation. 

Tliis finding is open to different interpretation* 5 . Some ophthalmologists reason 
that the existence of a glaucoma in the presence of an open angle liefore the opera- 
tion prow the ineffectiveness of the angle as an outlet for intra-ocular fluid and 
therefore the los of this angle is of no significance. As long as the trephine opening 
acts as a safety valve it is true that the loss of the function of the original chamlier 
angle is not noticeable If, however, no permanent drainage through the trephine 
opening is established, the postoperative svnechix definitely add to the insufficiency 
of the pressure-regulating apparatus of the eye that existed liefore the operation 
and the glaucoma is u-ually rendered more severe, as far a« one can judge from the 
beliavior of the intra-ocular tension under the same amount of miotics as !>efore 
the operation There are ophthalmologists who endeavor to a\oid these post- 
operative adhesions by restoring the anterior chaml>er at the end of the operation 
by injecting saline or air into it How effective these mra-ures are in preventing 
postoperative svnechue is not definitely known at this time. 

A serious embarrassment of the fluid-exchange of the eye is caused by synechia* 
if they develop after cataract extraction- Ordinarily there is no permanent drain- 
age established through the operative inct-ion, so that the eye dejiends on its 
natural fluid outlets, of which the chamlier angle is doubtless the most important 
one. Extensive peripheral anterior synechia* after cataract extraction are invariably 
associated with «ecnndarv glaucoma 

These postoperative adhesions are one example of the value of gonioscopy for 
the exaluation of operative re-ults Another example is the cleft lietween sclera 
and ciliary body produced by a cvclodialv«i- This cleft can ea-ilv be seen gonio- 
scopicallv, the magnification provided by any binocular loupe lieing sufficient for 
its recognition If. after a cyclodialysis Mich a cleft is plainly vi-ible, the prognosis 
is x-erv goo 1, because in patient* with such a cle r t the tension u-uallv remains 
below" IS mm of mercurv without the u-e of miotics If no supraciliary cleft can 
lie seen gonio>copicallv after a cx c’odialy-is the ojwration practically always proves 
to lie a failure in the sense that the cout-e of the glaucoma is not appreciably altered. 

In simple non-inflamniatorx glaucoma, ns in any form of surgery for 
glaucoma, there are three possible means of correcting the mechanics at 
fault. The first is that which has, as its purpose, a reopening or reestablish- 
ment of the usual channels for drainage, that is, the anterior chamber angle 
and Schlcm in’s canal. Iridectomies and sclerotomies typify the surgery for 
this purpose. The second is done with the hope of reestablishing new intra- 
ocular channels for drainage (Gradlc) and at the same time to lessen the 
formation of the aqueous hx throwing out of function a portion of the ciliary 
body and the nerx e supplx to the ciliary bodx - Cyclodialysis is the method 
for doing this. Cx clodiah sis clinically is a sound surgical procedure and is 
quite successful in properly selected cases. Heine stated 1 that “cx clodial- 
ysis i- especially indicated in those cases where the surgery is not an urgent 
necessity. It may he fin pern tive hut it is not an emergency,” Cradle’s 
statement as he quotes Heine 1 is as folloxx*s: 

1 lielieve that the original Heme dictum still holds true The more urgent tlxe 
indications for operation in glaucoma, the less beneficial are the re-ults from cyclo- 
dialysis, and the le*s urgent the indications for operation, the lietter are the re-ults 
from cx clodialyM- 

rnfortunatelv, the operation is too often considered not as one to Ik* 
initial!} chosen, liecause of definite indications, but as “the court of last 
appeal In such instances, earlier surgical procedures having failed, a 

' Die CxUodiah-seeioe neue Glankomareratien. Deutvh rued Wrhn-ohr . Xo. 21. p KM. 
1905 (translation) 

* Discus? ton on the Late Operatise Re-uS t« in Ctaueoma. Edmund B fpvlh, Trans Am. 
Acad Ophth and Ololxrync . p 1(M. J92S. 
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frenzied attempt is made to correct the hypertension anti the operator 
“tries a cyclodialysis.” The third procedure is the formation of a corneo- 
scleral (limb.il), fKtulizing cicatrix, to permit filtration into the suheon- 
juncthnl tissue as a new and artificial outlet for drainage. 

Considering these demands one can see readily why, in at least 50 per 
cent of cases, a simple hroad glaucoma type of iridectomy , spoken of so 
commonly as a “basal iridectomy,” is doomed to failure in simple non- 
inflammatory compensated glaucoma, and in certain forms of secondary 
glaucoma. The normal filtration channels are fibrosed and closed and can 
no longer he opened. The sclerotomy of Barkan apparently offers, accord- 
ing to Barkan’s results, a greater percentage for success This is undoubt- 
edly due to the direct visual control of the angle incision made possible by 
the technique. Cyclodialysis has in simple non-inflammatory glaucoma its 
outstanding indication. The higher ranges of increased intra-ocular tension 
need a finalizing operation. It is not uncommon to find a small remaining 
paracentral and central field of \ idem (representative of the last remaining 
functioning portion of the retina) wiped out completely postoperatively 
after an iridectomy. Samuels (jiersoual communication) believes that this 
is due to one of several possibilities: 

(a) Minute capillary hemorrhages from the chono-capillancs m the macular 
region due to the abrupt drop m tendon and the inability of the inelastic cliono- 
capillarics to adjust themselves to this change, (6) macular detachment caused by 
Mibchoroidal transudates and also dependent ujxm the abrupt pressure changes, 
(c) sectioning of the remaining ner\e fillers against the scleral spur and within the 
cribriform plate bv this «ame process of pre.sMire changes, though we know that 
the degree of excavation in a glaucoma cun changes but little, if at all, following 
successful surgery; and (</) hemorrhage which lias occurred into the optic nerve 
itself from the central retinal vessels. 

Simple non-inflammatory glaucoma, accompanied by lens changes of 
such a degree that cataract surgery is imminent, should be operated by a 
fistulizing operation regardless of what may be necessary later. If one is 
in doubt as to whether the glaucoma is primary or secondary to lens swel- 
ling, it is best to consider it of a primary nature and to treat the case ac- 
cordingly. (See section under Preliminary Iridectomy, page 001.) E\ery 
ophthalmologist with an e\tensi\e surgical practice has, it is certain, erred 
in this matter one or more times. In most instances, a subsequent corneo- 
scleral trephining has prevented further damage, but other cases are not ns 
fortunate. Simple non-inflaniinatory’ glaucoma with diabetes lias, as its 
outstanding characteristic, a marked postoperative irregularity, unpre- 
dictable anti occnsioually most distressing. 

Glaucoma surgery in the paretic is complicated by the Argyll-Robertson 
pupil with its fixed* or relatively immobile sphincter iridis, and postoper- 
ative iritic adhesions develop in them quite readily. A complete iridectomy 
with torneo-scleral trephining does decrease the incidence of subsequent 
iritic adhesions, but at the same time other more important factors enter 
therein. 

The best results obtained by torneo-scleral trephining seem to be in eases 
wherein the smallest possible iridotoiny has been done. Iris motility in its 
response to miotics and mydriatics should be studied in every case. Upon 
the findings therefrom it may be possible to decide that a complete iri- 
dectomy' is necessary' in a case under consideration, regardless of the dis- 
advantages which may accompany this technique. 
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THE DIAGNOSIS AND SURGICAL INDICATIONS FOR ACUTE 
CONGESTIVE GLAUCOMA 

Congestive glaucoma is no less a surgical condition than is the simple 
non-mflanunatory form. On the other hand, these cases have a more or 
less clear-cut, logical, preliminary medical approach. Many men have 
called attention to this, but all agree that if a subsidence of the attack 
cannot be obtained within six to twelve hours, it is probable that surgery 
will be necessary. As Gradle states,' approximately 90 per cent of patients 
with an acute incompensated glaucoma, if they are operated within forty- 
eight to seventy-two hours after the beginning of tbe attack, will retain 
useful vision. The longer tbe operation is postponed, however, tbe poorer 
do the chances become. If a case has been preceded by adequate pre- 
operative medical attention, and if, after forty-eight hours, there is not a 
definite decrease in the severity of the symptoms as measured by the ocular 
tension, the size of the pupil, the depth of the anterior chamber, the condi- 
tion of the cornea, the degree of pain present, and the visual acuity return— 
surgery is definitely indicated. The classical Graefe iridectomy is undoubt- 
edly the operation of choice during the acute congestive phase. Other forms 
of surgery are impossible at this time. 

A reduction in the degree of congestion would permit a comeo-sdernl 
trephining. Under such circumstances, one is approaching compensation 
in the case under question; therefore, as in compensated glaucoma, the 
corneo-scleral trephining operation, or some similarly fistulizing operation, 
is the ideal. Posterior sclerotomy has been advised as a preliminary pro- 
cedure twenty-four to fort> -eight boors before the broad iridectomy is to 
be done (see section on Posterior Sclerotomy under Surgery of the Sclera, 
page 526) . It reduces tbe congestive phase, lowers the tension temporarily, 
and not only deepens the anterior chamber but also seems to permit a 
better absorption of and response to the miotics being used. Posterior 
sclerotomy, however, is not without danger, and if it is practiced the indi- 
cations for it should be definitely present. In unilateral congestive glau- 
coma one must use miotics in the non-involved eye. It is not uncommon 
for an attack to develop in this occasionally, interciuTently with the surgery 
to the first e\ e. For this reason, if there are any ophthalmoscopic or field 
changes, dark- adaptation disturbances or ocular tension changes in the 
uninvoh ed eye, suggestive of glaucoma, this eye also should be operated 
either by eyclodiah sis or by comeo-seleral trephining. Many cases of 
unilateral acute congestive glaucoma which bad been operated by an 
iridectomy later need the further assistance of comeo-seleral trephining in 
the same eye. It must be done if there is any tendency to subsequent 
hypertension. Doryl, a stable parasympathomimetic agent, many times 
more active than acetylcholine, is quite valuable in holding these cases 
stable; actually of greater value in this type than in the simple non-inflam- 
matorv conditions. Clarke 1 found that the effectiveness of doryl is strongly 
increased if accompanied by massage of the eyeballs for two minutes after 
instillation. The cases should not be permitted to continue with miotics 
indefinitely with the vain hope for a later establishment of a normal intra- 
ocular tension. 


1 Borens The E}e and Its Disease. P 707. Philadelphia. W B. Saunders Co, 193*5. 
s Ata Jour Ophth , March. 1912. 
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The use of mydriatics (atropine and scopolamine) or of miotics (eserin 
and pilocarpin) following an iridectomy calls for good judgment and for 
close observation of the ease. This statement applies not only to iridectomy 
but also to irideneleisis, to cyclodialysis, and even more so to trephining. 
In most iridectomies a mydriatic should be used immediately postoper- 
atively. The anterior chamber is open, and the mydriatic will allay the 
irritation from the iris insult coincident to the surgery. Any tendency to 
the formation of synechia must be combated. Atropinization is definitely 
necessary following sclerectomies and trephinings, and in these instances, 
the mydriatic must be continued until the eye is white. (See section on 
Complications of Glaucoma Surgery.) 

THE DIAGNOSIS AND SURGICAL INDICATIONS FOR CHRONIC 
CONGESTIVE OR CHRONIC INCOMPENSATED GLAUCOMA 

This is rather likely the result of repeated attacks of acute congestive 
glaucoma or the termination of a single violent attack of the acute con- 
gestive inflammatory form. All three may terminate the same; that is, in 
absolute glaucoma, though even here the simple non -inflammatory variety 
does not go on to the degree of degeneration which is occasionally seen late 
following the acute and chronic congestive forms. The surgery of this is 
not as satisfactory as is that of the two varieties already discussed. Iri- 
dectomy is seldom indicated in this form, for the end-results of a simple 
iridectomy in chronic congestive glaucoma are the least satisfactory 
Corneo-scleral trephining, the iridosclerectomy of Lagrange, or an iris 
inclusion operation are especially applicable to this type of case. These 
cases are essentially surgical, and unless surgery is done, absolute glaucoma 
will certainly occur. The amount of visual acuity which is recoverable in 
them also is not as great as is that remarkable degree of recovery seen fre- 
quently after recovery from acute congestive attacks. The improvement 
is directly proportionate to the length of time that the case has been stand- 
ing, depends upon the amount of permanent damage, which occurs in the 
nerve head, and can be estimated, in part, by the appearance of the cornea, 
the condition of the iris, and by the amount of ocular hypertension which 
has been present. 

THE DIAGNOSIS AND SURGICAL INDICATIONS FOR 
ABSOLUTE GLAUCOMA 

Absolute glaucoma, the final stage of all forms of glaucoma, yields little, 
if at all, to surgical treatment. Enucleation is the indicated operation in 
such instances. Occasionally, the patient will refuse an enucleation and n 
corneo-scleral trephining may be tried, but it is not especially successful. 
Occasionally a conjunctival seton operation, as with Gradle’s conjunctival 
drain technique, offers a higher percentage of successes, but most of these 
cases are hopeless. If the eye is painful and otherwise annoying, then 
enucleation becomes imperative. 

THE DIAGNOSIS AND SURGICAL INDICATIONS FOR 
SECONDARY GLAUCOMA 

In this consideration and more or less arbitrary subdivision of glaucoma 
into primary and secondary, one is of necessity strongly influenced by a 
sentence from Duke-Elder:' 

* Text-Book of Ophthalmology, C. V. Mosby Company, ' ol. 3. HMO 
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jEt iologically, pathologically, and clinically, the term glaucoma includes so many 
disease-entities that it is impossible to consider them as different mamfe-tation® 
of the same condition. In the present state of our ignorance, however, it is useful 
to admit a classification into two groups —secondary glaucoma, wherein the symp- 
tom of raised pressure is due to some obvious ocular lesion, which is known— and 
primary glaucoma, wherein the raised pressure is due to some inobvious cause at 
present unknown. 

Glaucoma, regardless of whether it is primary or secondary, is caused on 
the face of things by . as Duke-Elder said, some condition unknown. Hence, 
upon the ground of cold scientific deduction, all forms of glaucoma are 
secondary to some neurogenic, anatomic, (mechanical), or even traumatic 
disturbance There is. however, a differentiating threshold illustrated Inst 
by the therapeutics necessary for obtaining best results. 

To continue Duke-Elder’s quotation, secondary glaucoma 

may therefore be defined as a loosely knit and unrelated clinical group of cases, 
the only common denominator among which H the fact that some recognized 
pathological lesion is complicated by an increase in the ocular pressure with attend- 
ant symptoms 

In the discussion on the anatomical causes for secondary glaucoma a 
statement was made to the effect that the essentials necessary are the cor- 
rection of or the removal of the underlying cause. While this is true, in 
general, it is oftentimes difficult in any specific instance. Secondary glau- 
coma w ith stapby loraata. especially the po>toperuti\ e limbal staph} lomatn 
with a degenerated iris and a lost anterior chamber, is a hopeless case 
surgirall} . An enucleation is the only thing which should lie done for such 
cases. Surgery for acute intie glaucoma should not he of an emergency 
type, even though the condition is alarmingly inflammatory. In general, 
the greater the intic inflammation and the amount of descemetitis present, 
the less imperative are the surgical indications This includes all possible 
surgical procedures except that of corneal or anterior chamber paracentesis. 
As the acute inflammatory symptoms recede, then surgery may be con- 
sidered more seriously The statement is not paradoxical, for the inflam- 
matory phase of these conditions will recede from an iritic and iridoev clitic 
standpoint without a proportionate abatement of the hypertension. These 
cases can clear up wholly from the inflammatory standpoint and swing over 
into an occlusio et seclusio pupilla, with an iris Ixraihe, for this type of 
secondary glaucoma ma} present the signs and symptoms of a relatively 
low grade chronic inflammatory process. 

Larsen 1 studied the histories of 50 cases of iritic glaucomas. In those 
cases treated with mydriatics the results were far letter tlian in those 
treated with miotics. In 3S cases, atropin was used and never caused an 
acute exacerbation; while in several cases, miotics when used caused an 
acute rise of pressure. In only 2 of 10 cases of iridectomy were the results 
perfectly satisfactory ; and after trephining, the results were even w'orse 
than with iridectomy . but trephinings were performed frequently in cases 
where the pressure did not become normal after iridectomy. Operation 
must be performed in those cases wherein a ri«e of pressure cannot be 
combated by more vigorous treatment. It is important to remeinlier that 
every case of iritic glaucoma is an inflammatory ca<K* and must be treated 
as such, and not as one of primary glaucoma. 

1 Arrh I Ophtii (Crsifo). Berlin. 315. HI, 19JJ. 
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Granted the presence of surgical indications in a case of iritic or secondary 
glaucoma, an iridectomy, if it is possible, is the most logical procedure. 
Irideneleisis and iridotasis do not lend themselves to the problem The 
subconjunctival incarceration of an acutely inflamed, chronically inflamed, 
and vascular iris, or of a degenerated iris does not result in a satisfactory 
filtering bleb. Tine same thing applies to cy clo dialysis. The rationale of a 
cyclodialysis operation may not depend wholly upon the opening of the sub- 
choroidal space and subsequent filtration; but even so, an irritated and 
inflamed ciliary body (as present with an iritic glaucoma) cannot respond 
to a cyclodialysis operation. If a corneo-sderal trephining could be done 
in the case, considering the degree of inflammation present, the final results 
might be better, but here also, as Samuels has shown, exudation mats the 
contiguous ciliary processes into a plug, closing completely the trephining 
opening. Trephining cannot be done during the acute inflammatory phase 
of any type of case, nor is it satisfactory in cases with a history of former 
inflammation. The presence of a coexisting descemetitis is likely evidence 
of such an inflammatory relationship. 

Secondary glaucoma following cataract surgery and as a complication of 
cataract surgery needs further surgical intervention for its correction. If 
the lens was extracted with an iridectomy, a corneo-scleral trephining open- 
ing may be done externally to the lateral pillar, or nasally to the median 
pillar. It may also be done below at 0 o'clock, so that the bleb is covered 
by the lower lid if the iris there is in the best condition. Cyclodialysis lends 
itself well to these instances if the eases are not inflammatory in type. 
Trephining, in the presence of nphnkin, may be nullified by vitreous plugs, 
by subsequent traction on the ciliary body, or by a closure of the trephine 
opening by antro flexed ciliary processes. Cyclodialysis, on the other hand, 
is not modified in any way by the aphakia. An early diagnosis is necessary' 
if vision is to be saved. Ralston and Goar 1 feel that a fistulizing operation 
is necessary, for they believe that the glaucoma results from vitreous 
blocking the spaces of Fontana. 

Secondary' glaucoma, from large corneal wounds with massive iris pro- 
lapse usually passes over slowly, but definitely, into an atrophy of the eye- 
ball. The complicating traumatic cataract, which is occasionally present, 
does not seem to effect the course of the glaucoma, even if the cataract is 
removed. Meller recommends a broad iridectomy in or at a normal posi- 
tion on the limbus as an essential and immediate procedure as soon as the 
secondary hypertension first appears. 

Glaucoma capsulo-cuticulare, the glaucoma of high myopia, and glau- 
coma with nievus flammeus respond poorly to all surgery ; it is likely that 
fistulizing operations will give the best results. In these conditions, prostig- 
mine, acetylcholine preparations and doryl should be first tried before 
surgery is used, and continued after the surgery. 

Secondary hypertension caused by an old iritis, w ith total adhesions of 
the pupillary surface to the lens, develops first, not from the retention of 
the aqueous humor in the posterior chamber, but because the root . of the 
iris is forced against the angle of the anterior chamber, obliterating it; and 
second, according to Terson, 2 the vitreous body and the retina must be in 
good condition to constitute a solid back. In these cases a basal iridectomy 

i South Med. Jour., 16, 5S1, 1932. 

1 Ann. d’ocul Paris, 85. 111. 1923. 
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is indicated, a ithout argument or controversy. It is one of the outstanding 
single indications for iridectomy or even iridotomv. This is especially true 
in old syphilitic serous iridocyclitis, and in iridocyclitis associated with 
tuberculosis. Terson enters the anterior chamber at a variable point, 
corresponding to the greatest elevation of the iris from the lens. He incises 
the iris with the point and the cutting edge, allowing the subiritic stream 
to escape as the knife is withdrawn without injury to the lens. Wherever 
iridectomy is impracticable or dangerous he performs this, as he calls it, 
“kerato-iridic paracentesis.” 

Transfixion of the iris (the Fuchs' four-point iridotomv), sphincterotomy, 
and sphincteroly sis, have been discussed under iris surgery, page 5S7. The 
de Weeker iridotomv and iridocapsulotomv are considered under the late 
complications of cataract surgery. Chapter XX. They all are indicated 
occasionally in the surgical treatment of secondary glaucoma, though they 
have as their basic reason the opening of the pupillary aperture. 

The surgery of secondary glaucoma with essential atrophy of the iris 
has been quite unsatisfactory. Comeo-scleral trephinings should help, if 
any thing can, but these rather rare cases almost always end in a phthisical 
eye, in hypotension with a complete separation of the retina, and with 
band-shaped keratitis. Enucleation ultimately is essential. 

The secondary glaucoma of a dislocated lens is not always a simple 
problem A lens traumatically dislocated into the vitreous frequently can 
be localizer! ophthalmoscopically and successfully fished from the vitreous 
with a lens loop. The vitreous lost, however, is often considerable and 
may cause phthisis bulbi. The acute secondary glaucoma of abrupt and 
recent posterior dislocations of the lens gives apparently somewhat better 
results In some of these cases the lens extraction is followed by a fatal 
(to the eye) subchoroidal hemorrhage, for these cases appear most fre- 
quently in the aged who have an already weakened zonula. 

Dislocation of the lens into the anterior chamber should be held therein 
by eserin contraction of the iris behind the lens and the very early extrac- 
tion of the lens While the indications for the surgery are very plain in 
these cases the secondary glaucoma which develops is always severe. 

The secondary glaucoma of traumatic cataract is usually relieved as soon 
as the lens masses have been washed from the eye, either through keratome 
incision and lavage or by a more extensive linear extraction. A similar 
situation is seen occasionally before the linear extraction, after a lens discis- 
sion. Not infrequently, a descemetitis may be an additional complication. 
Repeated anterior chamber paracenteses will be necessary — lens protein 
disensitization will be of assistance at times, as well as foreign proteid 
therapy. When these cases are further complicated by a plastic iritis 
with occlusio et sedusio pupillie, then the case is in a rather serious condi- 
tion prognostieallv, as to ultimate visual acuity. 

Acute hemorrhagic glaucoma usually demands immediate posterior 
sclerotomy if the eye is to be saved with any remaining vision. Several 
instances appear in the literature of very satisfactory results in the treat- 
ment of hemorrhagic glaucoma with roentgen-ray' therapy. Brunetti 1 
reported 4 cases of hemorrhagic glaucoma treated by Toentgen-Tay with 
two and three periods of irradiation, over an interval of three weeks. Pain 
began to disappear after the second irradiation, and at the end of the trent- 
1 Aetinoterapsa, Naples, 3, 70, 1923. 
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inent it had disappeared wholly, and the hypertension was steadily falling. 
The procedure may be applicable in certain inoperable cases. 

In secondary glaucoma from epithelial down-growths into the anterior 
chamber following cataract extraction according to Vail' one maj offer 
some hope of arresting at least the spread of the process. The chief point 
to be settled, according to Vail, is whether the roentgen-ray or radium is 
the better agent. 

It appears from the study of the few ca-es reported that the roentgen-rays are 
more effective. The second, point is the determination of the proper dosage and 
the method of application It must not bo forgotten that epithehahzation of the 
anterior chamber is a destructive lesion and calls for drastic treatment regardless 
of its dangers to the eye. 

The available evidence seems to indicate that the newlj formed epi- 
thelial cells are destroyed readily by the roentgen-rays and that these are 
not harmful to normal ocular structures if properly applied The writer 
must agree with Vail that once the glaucoma is established surgery is 
fruitless, and an enucleation will terminate the case. If the cjst can be 
removed, in Mo, early in its course by means of an iridectomy, some hope 
can be held out for an ultimate cure. (Sec Epithelial Ingrowth in section 
on Complication of Conico-scler.il Trephining.) 

Corrado 5 pointed out that it was not sufficient for a strip of epithelial 
tissue to happen to fall into the anterior chamber in order to have attach- 
ment and proliferation occur. lie showed that onI\ when the corneal 
wound remains open beyond a certain time is it possible for the corneal 
epithelium, by proliferation, to penetrate into the anterior chamber after 
having covered the bonier of the wound itself. 

The secondary glaucoma which develops in a case of post-th> roidectomj 
exophthalmos, due undoubtedly to vortex vein bulbar \ enous stasis (be- 
cause of the orbital edema, etc.) will not respond to either surgery or to 
miotics until the orbital edema has been relieved by some t>pe of orbital 
decompression. Thereafter, the miotics are usually adequate. 

THE DIAGNOSIS AND SURGICAL INDICATIONS OF 
BUPHTHALMOS 

Keratoeonus, keratogTohus, anterior staphylomata, corneal staphylomata 
and inegalocornca must not be confused with buphthahnos or hydroph- 
thalmos. In considering buplithalmos and juvenile glaucoma, Snell 3 makes 
a great point in differentiating buphthalmos from juvenile glaucoma by the 
history of the case and certain signs and symptoms present. According to 
him, that which he speaks of as juvenile glaucoma has its onset developing 
earlier than senile glaucoma. Heredity is a direct etiological factor, trans- 
mission being from generation to generation without intermission; it often 
occurs in several members of the same family. Smallness of the cornea has 
been noted in many cases, and where measurements have been made the 
horizontal diameter has been found to be less than 12 mm. Lohlein found 
that 50 per cent of his cases were myopic and 50 per cent had other con- 
genital anomalies. A differential diagnosis between infantile (buphthalmos) 
and juvenile glaucoma depends on certain differences. In the infantile 

1 Arch Ophlh , vol 15, No 2. February. I03G 

* Arm. di Ottol de elm ocul . 59, 706. 1931 

* New York State Jour Med , 23, 151, 1923. 
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type, the onset is in the first decade, direct inheritance is rare, and it does 
not occur in succeeding generations. The horizontal diameter of the cornea 
is over 12 mm., often 25 to 40 mm. The anterior chamber is deep. The 



Tl« 45S — Mifroplmtorrarli'ot anterior rliamter snele-, of A, hupiitlinlmrw, B. al'*olilt«" 
plaucnma C anti D. remnant chmnn* mfiaminatory eiaucoma, anele and div; E, anjle of 
MTOndarj glaufoma « ith slifli\loma, and F. with am 10 h.-pmorrliapie glaucoma. 


condition is chronic, and the e\ e predominantly is blue. The juvenile t\ pe 
has its on'ct at ages ranging from ten to forty years. It is always a direct 
inheritance, and occurs in successive generations. The horizontal diameter 
of the cornea is under 13 mm. The anterior chamber is usually shallow. 
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The condition may he either acute or chronic, and the color of the sclera; 
is normal. Hardesty, 1 from his experiences, feels that it is wise to consider 
the possibility of thymus hyperactivity in cases of infantile glaucoma. 

Experience with operations in these cases shows that iridectoim is of 
little value, for there is an anatomical defect in the filtration angle, but there 
is some promise of permanently reducing tension by some form of filtrating 
cicatrix. Snell believes that the Elliot operation is the operation of choice. 
Corneo-sclcra! trephinings have in Mime instances held the ej es in normal 
tension for many .tears; in other eases the operation has been followed b\ a 
rather rapid collapse of the etc and rather progressive degeneration to 



Fig 459 — Buplitlnlmoi, bilateral 


phthisis bulbi. Repeated cyclodialtses have been successful in some 
instances; they can be repeated as necessary, and, further, the pathological 
anatomy present and the surgical principles of the operation are not at 
variance. The anatomical defect of congenital iris angle adhesions, which 
presumably stretch and tear in later years with the growth of the eyeball is 
perhaps responsible for some of the reentries reported, and the cause, 
probably, of the not uncommon hypotension seen ultimately, though now 
in a blind eye. Figure 45S illustrates certain definite findings connected 
with this all important factor, the microscopic changes, so conclusively 
that further text is unnecessary. Figure 450 is the side and front \ iews of a 
classical ease of buphthalmos. 

1 Am Jour OiiUUi , Per 3. \ol 17, No 8,19-51 
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THE SURGERY OF GLAUCOMA IX SPECIFIC INSTANCES. 
THE SURGERY OF GLAUCOMA AS IT APPLIES 
TO THE IRIS 

OPERATIONS FOR OCULAR HYPERTENSION 

Individual Indications. The various forms of glaucoma have just been 
discussed (see previous chapter) from the standpoint of the problems 
present, in the various types of cases, and the surgery at our command 
which best meets these demands. This section, as applied to glaucoma, is 
from the standpoint of these surgical procedures applied to the various 
types individually. Of necessity, the questions connected with these can he 
answered only after a study of late results in the operative treatment for 
glaucoma. 

The author, in 1928, ‘ in A Consideration of the Late Operative Results 
in Glaucoma, analyzed a series of 225 cases of all types of glaucoma oper- 
ations as they appeared at least five years after the surgery. Since the 
writing of that paper many new experiences and several larger series have 
been presented in the literature from time to time. It is remarkable how- 
few are the changes which have appeared. Of the numerous operative 
procedures practiced for this condition, some have merit and are based 
upon sound surgical principles; others ha\e been presented, however, 
manifestly lacking in efficiency, largely because the surgical principles 
involved were basically unsound. There is no doubt that in glaucoma 
surgery the choice of the operation is influenced by the individual operator’s 
ability to acquire the technique required for the correct performance of 
that operation. This is the first demand; the second is that the operation 
of choice be one which, in the opinion of those of largest experience, has 
yielded the best results. Multiplicity of methods is not necessarily indi- 
cative of unsatisfactory results; it is just as likely an indication of pleo- 
morphic demands. If so, no operator can limit himself to any one operation 
to the exclusion of others. They all may have a place in the armamentarium 
needed for treating this condition. All other things being equal, the oper- 
ator should follow the practice of John E. Weeks, who said: “Whatever 
method the operator can use with confidence is the best method for him." 
Undoubtedly, several methods are ax ailable for operating chronic glaucoma 
and obtaining a satisfactory result. Therefore, that which the operator 
can do best should be done in any one case, if it is applicable to the type of 
case under consideration. * 

Emil V. de Grosz* presented an analysis of glaucoma operations extend- 
ing over thirty years of practice at the First University Eye Clinic of 
Budapest, illustrating that which was just said relative to the opinion “of 
men with large experience.” In thirty >cars he treated 4326 patients with 
6043 glaucomatous eyes of, or with, primary glaucoma. Of these cases, 
5062 operations were done for primary glaucoma. They included 2773 

* Trans. Am. Acad. Ophth. and Otolaryns • 

* Wien, med Wehnschr.. 85,312, 1935. 
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iridectomies, 755 Elliot corneo-scleral trephinings, 16S Lagrange sclerec- 
tomies, and 100G cyclodialyses. In this series only 10 iridencleisis were per- 
formed. Two hundred and fifteen sclerotomies were also done. Further 
notes relative to this series will appear under the specific operations. 

Barkan,* ill discussing a choice for glaucoma surgery, has considered the 
surgery unnecessary and underrated on the basis of anterior chambers 
angle charges. Ilis opinion, abstracted from the Digest of Ophthalmology 
and Oto-laryngology* follows herewith; also his condensed chart in sum- 
mary. 

Examination of the chamlwr angle (gonioscopy with the binocular microscope) 
makes it possible to follow the development of glaucoma throughout its course 
from the earliest to the latest stage and to classify glaucoma on a pathogenic basis 
into types and stages corresponding to factual conditions. 

Glaucoma may be divided into two great types, characterized principally by 
the location and nature of the obstruction causing retention of intra-ocular fluid: 
(1) Trabecular glaucoma: The reduction in outflow is located in the trabeculum. 
The reduction may be due either to mechanical obstruction or to the physico- 
chemical composition of the aqueous. The angle is w ide or open (chamber depth 
normal or deep). In this form of glaucoma iridectomy is of no avail. Trabecular 
glaucoma usually runs a non-congestive compensated course. 

It sometimes develops signs of congestion and decompensation. When these 
signs occur, the case is apt to lie erroneously diagnosed as one of “ chrome con- 
gestive glaucoma." and surgical interference is by means of iridectomy. As stated 
above, this is without effect in trabecular glaucoma. (2) Narrow-angle or iris-block 
glaucoma: The obstruction to outflow' is due to closure of the angle by the ins 
root lying in apposition to the angle wall and later forming adhesions at that point 
The angle is narrow (chamber shallow). 

The depth of the chamber may sometimes be equal in the two varieties It 
should not, therefore, be regarded as the sole criterion of the type but only when 
considered in conjunction with the other findings. 

Narrow -angle or iris-block glaucoma is the pathological entity that underlies 
most C3sc*» of so-called chronic congestive glaucoma. It is usually accompanied by 
congestive episodes, but not infrequently it runs a purely non-congestive compen- 
sated course for many years. When it docs so it is apt to be diagnosed as “ chronic 
simple" glaucoma, and the operation used is a filtering operation instead of iridec- 
tomy (basal excision), which is absolutely indicated in this type (provided that 
extensive permanent adhesions have not yet formed in the angle). 

It is also of practical importance, in judging the individual ease, to distinguish 
insofar as is possible, whether the increased pressure is due mainly to obstruction 
(closure of the trabecular interspaces in the presence of an open angle in the first 
type or closure of the angle itself through the root of the iris lying in apposition 
with the entrance of the angle or to the trabeculum in the second type) or to 
disturbance in secretion. 

Furthermore it is convenient for surgical purposes to divide each type into an 
early and late stage according to the following criteria: (1) trabecular glaucoma 
should be differentiated into earlv and late stages according to the extent, on the 
optic nerve, of the destructive effects of the increased pressure; (2) narrow-angle 
glaucoma, on the other hand, is most conveniently divided, from the surgical 
standpoint, into early and late stages according to whether or not permanent 
organic adhesions in the angle are absent or present, irrespective of the effect of 
increased pressure on the optic nerve. 

A different operative procedure is indicated according to the tj’pe and to the 
stage of development as shown in the table. 

CnnoN'ic G laccoma.— Trabecular Glaucoma.—In the early stage in which signs 
of mechanical obstruction predominate and which can be visualized by gonioscopy 
in the form of a “trabecular pigment band," goniotomy may be employed to 
incise or remove the obstruction. In practice, however, it is rarely indicated, since 
miotics are usually sufficient, in this early stage, to control pressure over a long 
* Trans. Pacific Coast Oto-Ophth. Soc , 19-1 1 
1 Digest Ophth and Oto-laryng , January, 1942. 
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period of time. Obliquity of the angle wall also may offer technical difficulties to 
successful goniotomv. In the occasional case, however, it is highly successful. In 
the later stage there is need for more radical interference. In this situation, cyclo- 
dialysis or external fistulization is indicated, since they are more dependable in 
bringing about prompt permanent reduction of tension. In other words, the 
trabecular obstructive type calls for goniotomy or a filtering operation according 
to whether or not the case is in the early or late stage. 

If the case is of the predominantly secretory or neurogenic variety in which 
signs of obstruction in the trabeculum are not demonstrable, and there is no urgent 
indication for operation, one may try miotics and watch for early signs of progres- 
sive excavation of the optic nerve with loss of field. If and when such a condition 
occurs or threatens, adequate cyclodialysis is, in the writers opinion, preferable 
to the external fistuliring operations 



Choice of operation in glsuroma. Based on pathological anatomical classification. 
From Am. Jour. Ophthalmology. (Barkan.) 


Xorrovc-angh (Iri*-bloeh) Glaucoma .— In the early stage basal evasion of the iris 
(iridectomy in modified form) is indicated. 

In many cases gonioscopic examination following classical iridectomy reveals 
adhesions in the angle. This accounts for many unsatisfactory results inthe past. 
A tag of the iris root may remain. The pillars of the coloboma are frequently found 
to be adherent to the angle wall or to be entangled in the inner hp of the wound, 
thus increasing closure of the angle and obstruction. Other poor results following 
iridectomy are due to the operation having been performed in the wrong type of 
case— namely, in trabecular glaucoma— because of the presence of some congestive 
symptoms. Gonioscopy shows that in an effective iridectomy the iris has been 
completely excised down to its root. To secure this result and to prerent adhesions 
in the angle the writer has suggested a procedure which is a modification of periph- 
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eral iridectomy and might aptly be termed basal excision of the iris with deepening 
of the anterior chamber. It is indicated in those cases in which there are not yet 
extensive permanent adhesions in the angle and in w hich the chamber is so shallow 
as to require deepening for the execution of a perfectly basal peripheral iridectomy. 

In the late stage of narrow-angle (iris-block) glaucoma in which the angle has 
been obliterated in large part or totally by permanent adhesions I base found 
cyclodialysis to give the best results. External fistuhzing operations may also he 
used but they are beset with disadvantages in this type and stage. Space does not 
permit an elaboration of these disadvantages at this time. 

The above discussion is intended to apply' only to the typical acute attack in 
narrow'-angle (iris-block) glaucoma. A stage of congestion simulating the acute 
attack in narrow angle (iris-block) glaucoma can also develop in trabecular (open- 
angle) glaucoma. It can, however, be distinguished either by the depth of the 
chamber or by the history and its previous course. It should not be confused with 
the narrow-angle type, for in the congestive stage of trabecular glaucoma iridectomy 
is of no avail, unless, accidentally, a filtering scar de\ elops or what is still more 
unlikely the incision passes through the trabeculum and results in drainage from 
the anterior chamber into Schlemm’B canal. 

Compensation and Decompensation.— Compensation and decompensation, 
congestion or absence of congestion, do not denote different varieties of glaucoma 
but different stages of the disease. They may occur m both the trabecular or 
narrow-angle type, although they are more commonly present and more pronounced 
in the latter. 

IRIDECTOMY IN GLAUCOMA (see pages 574 and 754) 

Sulzer’s series of 149 acute inflammatory glaucoma cases show ed 73 5 per 
cent as improved. Wygodski’s series of 147 cases of inflammatory glau- 
coma showed 10 per cent as improved, 40 per cent as unchanged, and n 
failure in 50 per cent. The same operator’s series of 104 cases of simple 
non-inflammatory glaucoma showed that 52 per cent deteriorated after 
iridectomy, 10.5 per cent remained unchanged, and 30.5 per cent of the 
cases became blind, *. c., of this series, less than 1 per cent of simple pri- 
mary glaucoma was improved following a simple iridectomy, llahnloser 
and Sidler presented a series of 172 eyes observed not less than ten years 
after iridectomy. In their cases of acute inflammatory glaucoma 04 per 
cent improved, 13 per cent remained relatively good, and 23 per cent were 
blind. The results of the same operators in chronic inflammatory glaucoma 
were 30 per cent improved, 27 per cent relatively good, anil 43 per cent 
blind. In simple primary glaucoma 42 per cent of the cases showed im- 
ptwemcRt. Ivwwpp’s. setves of iridectomies showed aw improvement iw les^ 
than 50 per cent of instances. In the series of acute inflammatory eases 
presented by Ploman nnd Granstrom, 1 over 60 per cent of the cases, when 
operated by an iridectomy, continued for at least three years w itli a tension 
reduced to the normal; the remaining 33 per cent had failing virion with 
increased tension. 

In 532 operations performed at the University Ey e Clinic at Helsingfors, 
between 1907 and 1925, an iridectomy was done in the acute cases only 
with a 5S per cent improvement after operation. Utholf, on the other 
hand,® analyzed 1000 cases in which he had performed 1749 operations. Of 
these, 1405 w ere iridectomies. In the acute inflammatory cases, iridectomy 
gave a definite lasting success in SS.G per cent of instances, while in simple 
non-infl.i minatory primary glaucoma, he obtained 75 per cent of successes. 


« Arts Ophth , 10. Si. 1032. 

* Kim, Monstsb] f. Auecnh., September, 1921. 
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SCLERECTOMY FOR GLAUCOMA (see page 709, also page 520) 

Heller’s survey of 3S9 Lagrange sclerectomies, done by himself, showed 
the following end-results. Acute inflammatory glaucoma was present in 
12 per cent of instances, chronic inflammatory glaucoma in G1.5 per cent of 
instances, simple glaucoma in 9 per cent of instances, and recurrences in 
11.3 per cent of all cases. Of the recurrences, there were 14.3 per cent of 
simple glaucoma, and 6 per cent of chronic inflammatory glaucoma. Good 
results were obtained in 70 per cent of all cases. Knapp’s results showed 
85 successes in a series of 95 cases The series at Helsingfors showed a 
70 per cent success for this group. The series from the Budapest First 
University Eye Clinic indicated anterior sclerectomy as the operation of 
choice in juvenile glaucoma, and the iridosclerectomy of Lagrange as the 
operation of choice in glaucoma simplex with cupping of the nerve head 
and with constricted fields. Lagrange’s own analysis in 1922* of 104 cases 
showed S3 per cent success in cases of chronic glaucoma, using the fistuliz- 
ing method, while a simple iridectomy gave only from 25 to 30 per cent of 
successes. His experience, how e\ er, was not ba sed wholly upon the utiliza- 
tion of the sclerecto-iridectomy . as devised by himself, but included other 
fistulizing methods either by a simple limbal anterior sclerotomy or by a 
sclerotomy with peripheric iridectomy or by the sclerecto-iridectomv. Of 
these 104 cases. 59 had constant hypertension, 29 were treated by sclerecto- 
iridectomy (25 of them successful!' ), 15 with sclerectomy with an iritic 
buttonhole incision (13 successful!' ), 15 by simple sclerectomy, 13 success- 
fully. Of the other 45 ca«es of chronic glaucoma, with intermittent hyper- 
tension, 25 were treated by sclerecto-iridectomv, 22 successfully; 4 by 
sclerectomy with iritic buttonhole incision, 3 successfully; and 1G by simple 
sclerectomy, with 13 of them successful. 

The multiple or grill-like sclerotomy of Weicherkiewicz, which for many 
reasons is now uncommonly done but which is essentially a fistulizing 
operation, showed, according to Karelus, SS.7 per cent of successes in 
chronic congestive and simple glaucoma as compared with only 33.7 per 
cent of successes with iridectomy . Even Handmann’s scleral-comeotomy 1 
which seems surgically unsound because of the probability of adhesions of 
the iris to the comeotomy, gave 29 satisfactory fistulizing operations on 
3G eyes. Ruszkowski analyzed 100 consecutive Lagrange operations for 
simple nad chronic glaucoma, 3 and of these 52 per cent remained stationary 
After the operation 11 percent resulted in a reduction of visual acuity a* ■ 
3S per cent in an impro'ement in visual acuity. The fields of vision i ' 
mained stationary in G4 per cent, widened in 2S per cent and became tm* V 
contracted ill S per cent of cases. : 

, yfcr 

CORNEO-SCLERAL TREPHINING (n /age 74G) h 

“Wilmer’s series of corneo-seleral trephinings pre- . ’ 1927, inclf 
107 cases obsen ed for from three to fifteen y ears; ' .-of his { *r- 

showed complete success. The average of the ocu* , s befor-, , 

operation was 44 mm. Hg and after the operation* 1 ’ 1 14 “ -i< 

Hg. In the light of his satisfactory results he di<j * , 

‘ Prelaw. 21. ia» j T ' > ''- 

’Kim MoraOP =»nh., 73. 30, n 
’ * Kl. ,. Moca’-i 76, 316. 1 
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exclusively. In the University Eye Clinic at Helsingfors, the best primary 
results were obtained by corneo-scleral trephining, that is, 83 per cent of 
successes, though almost equally good results were obtained on the group 
in which the iridencleisis operation was performed, that is, 78 per cent of 
successes. In recent years the sclerecto-iridectomy procedure, whether 
done according to the original technique of Lagrange or with punch forceps, 
has been receding in popularity and is being replaced more and more by 
Elliot’s corneo-scleral trephining, and this in even more recent years by 
iridencleisis. Successes by sclerecto-iridectomy cannot be denied, but it is 
limited in use by reason of certain specific contraindications, and because a 
higher incidence of complications follows it than with corneo-scleral 
trephining. 

Denti* states that one must make definite distinctions between a filtrat- 
ing and a cystoid scar. Uveal tissue is present in the latter of the two but 
not in the former. From his observation, unless tissue from the iris or the 
ciliary body is incarcerated in the operation wound, the sclera becomes 
completely cicatrized and the results of the surgery nullified. If so, the 
sclerectomy of Lagrange should be used only as an operation of last resort. 
The writer’s experience, in his analysis of the five-vear-old results from 
glaucoma surgery, discovered that the incidence of cataract following a 
Lagrange sclerecto-iridectomy was higher than after any other type of 
fistulizing operation. The wide opening of the anterior chamber, the broad 
sclerectomy and the subsequent iridectomy, all are factors which singly or 
together may be responsible. It certainly seems that the small and ac- 
curately placed l.o mm. to 2 inm. corneo-scleral trephining opening, with 
its less violent evacuation of the anterior chamber, and with its small 
peripheral iridotomv or iridectomy, is less disturbing to the anatomical 
structures in the anterior segment of the eyeball. This analysis and per- 
sonal experience has compelled the acceptance of Denti’s implication rela- 
tive to sclerecto-iridectomy. 

IRIDENCLEISIS (see page 736) 

The operation of iridencleisis, the logical successor to iridotasis, is show- 
ing increasingly satisfactory results through its use. Formerly, iridotasis 
and iridencleisis were operations hemmed about with many qualifications 
as to the type of case in which they were to be used. The procedure was 
considered surgically unsound by many capable ophthalmologists, in that 
the incarceration of uveal tissue w r as of itself under other circumstances an 
often-mentioned cause for glaucoma. The inconsistency of a similar pro- 
cedure deliberately performed as a cure for glaucoma seemed too evident. 
The results obtained compare favorably with all other forms of fistulizing 
surgery'. 

Iris incarceration operations cannot and need not replace a trephining. 
The faults found with trephining are surmountable. Fuchs, A., 2 stated 
that, w'hile he had done over 1000 trephining operations, he had abandoned 
the operation on account of late complications. On the other hand, Daven- 
port, s quoted by Bulson, 4 stated that in considering the after-results in 

1 Formation of Cicatrices After Lagrange Sclerectomy, Soe. ital di oft ■ P- 208. 1925. 

* Am. Jour. Ophtli , 7, 49, 1924 * Brit. Jour Opbth , 8, S49, 1920 

* Discussion on Late Operative Results in Glaucoma (Spaeth). Trans Am Acad Ophtli 
and Otolaryng., 1928 
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403 patients upon whom the trephining was performed, SO per cent were 
apparent successes and 4.5 complete failures were reported. There were 
14 cases of late infection and quiet iritis was reported as a sequel in most 
all of the cases. This matter of quiet iritis will be considered later under 
the technique on that procedure. In the same discussion as above, Bulson 
speaks of Galetshi-OIin’s analysis of 25S cases, seen in the Gronhon’s clinic, 
during the period of fourteen years. 1 There were 197 trephinings and 
3$ iris inclusion operations. They report that iris inclusion operations 
appear to be the least difficult operation technically and the least liable to 
postoperative complications. The pressure is normalized in at least 90 per 
cent of instances. After trephining operations, the pressure was rendered 
normal, whereas after iridotasis, oftentimes it was subnormal. Gjessing 
reviewed 1 Holth’s iridencleisis operations for a period from 1911 to 1924 
inclusive. The cases were reexamined after a period of from eight months 
(the minimum) to one hundred and sixteen months (the maximum). Of 
the original cases, not quite 90 per cent were thus reexamined. His findings 
showed preserved or increased vision present in SO per cent of instances, 
preserved or increased field of vision in 78 per cent of cases, and normal 
tension in 82 per cent of cases. His conclusions, based upon this analysis, 
were as follows: (1) the maximum result will be established within six 
months after the operation; (2) the operation gives a relatively certain and 
lasting result without exposing the eye to any considerable risk; because 
n hen the operation is properly performed no thin bleb is formed, the corpus 
ciliare is never exposed to such an extent as occurs with the Elliot corneo- 
scleral trephining; both these factors tend to prevent late infection, and 
hypotension is not seen; and finally (3) the cosmetic result is good, the pupil 
taring but slightly dislocated and glare thereby avoided. Holth described 
his operative procedure for acute and chronic glaucoma as iridencleisis, in 
that it was an incarceration of the iris plus a destruction of the sphincter. 
In 640 operations, Holth,* in his private practice, over a period of twenty- 
five years. 4 did 223 iridencleisis operations, 2GS punch forceps sclerectomies, 
and 140 Elliot comeo-scleral trephinings. Iridectomies, carried out for 
primary acute glaucoma as well as those for secondary, and above all for 
uveitic glaucoma, were not included in this series. Holth’s conclusions on 
his own operation follow herewith verbatim. 

5n only 50 per cent does 3 tension become at once and permanently normal. In 
35 per cent one must use miotics from a fortnight to half a year after the operation 
to keep the tension normal. In both of these instances the resulting “ filtering scar” 
will nearly always last for a lifetime. In the remaining 15 per cent the continued 
u=e of miotic?, which are useless before the operation, will keep the operation 
normal in most cases and as a rale reoperation can be avoided. 

Holth 5 further states: 

Atropine— a valuable prophylactic and remedy against "quiet iritis” after 
trephining and safely employed until the subconjunctival scleral defect i? closed 
by cicatricial scar tissue— lias never been used after iridenelebis for glaucoma in 
the University Eye Clinic at Oslo or by Gjessing or myself. 

> Galetiki-Olw: Klin. Monatabl. f Augenh.. January and February, 1922. 

* Acta Ophth . January, 1925. 

* Klin Monatsbl f. Augenh-, 79. fi20. 1927. 

* Indencleists cum Indotomia Meridional!. Arch Ophth , \ol. 4. No. f>. December, 1930. 

* Arch. Ophth , vol. 9. So. 6, June, 1935. 
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G jessing at times uses 10 per cent or 1 per cent liomatropine to obtain a 
suitable mydriasis, but never atropine. Iloltli routinely uses 2 per cent 
piloearpin, once or twice a day for six months, beginning a fortnight after 
the iridencleisis, especially for those patients from outlying districts in 
■whom active postoperative observation is not possible. After iridencleisis, 
Iloltli found late infection in only one instance, a case of glaucoma abso* 
tutum in which (after the patient had refused the proposed enucleation) he 
did an iridencleisis. The late infection occurred two years after the oper- 
ation, terminating in panophthalmitis. lie feels that the greatest reason 
for the absence of late infections after iridencleisis is to be found in the fact 
that the subconjunctival end of the iris fistula is always placed further 
from the limbus than is the sclerectomy fistula, even if the anterior chamber 
is shallow. 

Joseph Blaickner 1 analyzed the cases done, according to his technique 
for iridencleisis; his conclusions as to the contraindications were as follows: 
juvenile glaucoma, a swollen lens, and cases which might require future 
cataract extractions or in which the lens was dislocated. 

Holst* analyzed 534 iridencleisis operations done at the Oslo clinic. One 
case of sympathetic ophthalmia occurred, cystic scars were present in 
17.1 per cent of instances, and in 42 per cent of all the cases posterior 
synechhe were noted, though apparently without injurious effects in so 
far as the vision or the tension was concerned. 

Any text-book which has as its aim encyclopedic explanations, must 
eschew personal likes and dislikes, that is, it should carefully remain 
without prejudice. If an opinion can be properly expressed herein, based 
not wholly upon personal experience, but also upon the detailed analysis 
of the literature relative to a comparison of fistulizing operations for the 
treatment of acute and chronic primary glaucoma, an order of preference 
at the present time, shows interesting variations based upon three points: 
(«) the frequency with which the operation is done, ( b ) totals of success, 
and (c) the contraindications and the complications. With (a) corneo- 
scleral trephining is first, sclerectomy second, and iridencleisis is third. 
With (&), that is the successes (whether followed by mioties or not), u» 
iridencleisis and corneo-scleral trephining are about the same, with sdc- 
recto-iridcctomy third. In so far as (c) is concerned, that is, the one with 
the fewest eonfra indications ami compiioitions for the case, iridencleisis is 
first, with corneo-sclcral trephining and selerccto-iridectomies a second and 
third in that order, though not widely separated one from the other. 

In comparing iridencleisis and corneo-scleral trephining, it resolves itself 
wholly into a comparison of three rather important factors: (1) to weigh 
carefully the possibility of sympathetic ophthalmia from iridencleisis, 
against that of quiet chronic iritis, and late infections with corneo-scleral 
trephining. liner (Philadelphia), in a personal communication, described 
2 cases of sympathetic ophthalmia following iridencleisis which came to his 
office from outside sources; (2) the fact that iridencleisis lends itself better 
to the lower ranges of tension while comeo-selcral trephining seems to he 
more applicable to the higher degrees in tension; and (3) certain salient 
factors connected with each case, as the presence of incipient cataract, the 
nervous mid mental stability of the patient, the manual dexterity necc— 

» Zt*chc. f . Augcnh . October, 1930. 

* AcU Ophtli.. 12. 34S. 1931. 
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sary for the two operations, and undoubtedly the possibility of maintaining 
continued postoperative observation in tbe case. In citing the disad- 
vantages of trephining, Butler considered it a more serious insult to the eye 
than iridencleisis. He feels that this is true when a 2 mm. trephine is used 
and, further, he seems to regret that the worst cases of glaucoma are selected 
for the operation. One can hardly agree with this, for in all except extra- 
ordinary cases one uses a 2 mm. trephine most c-ommonly, and tbe worst 
eases are probably those for which the trephining is best indicated. Cer- 
tain]} a larger bleb frequently does follow trephining than follows iri- 
dencleisis. Hypotonia is also to be considered here. Moderate degrees of 
this are of no clinical significance. Perhaps the graver degrees of hypotonia 
are a factor, but still hypotonia is seen, so extreme in degree that the 
weight of the lid indents the eyeball, and still these remain for years free 
from complications. The postoperative period is more serious with tre- 
phining than for iridencleisis, but postoperative care in trephining, while 
rigid, cannot nullify the operation so completely as will improper post- 
operative care ruin the results of an iridencleisis. This includes miorics, 
on the one hand, with mydriatics on the other, early massage, and later the 
Use of mild bactericidal eve lotions of metaphen, mercurophen, and of zinc 
sulphate. 

Cases operated with a sole recto-iridectomy seem to show the highest 
percentage of complications. On the other hand, repeatedly in the liter- 
ature one finds the statement that this operation also is often considered 
the last to be done in an intractable case. This practice may be, almost 
wholly, the reason for this unfavorable observation. 

The histolog} and histopathology of filtering blebs for glaucoma surgery 
have been rather extensive. Holth.* Loldeuv and Verhoeff* reported histo- 
pathological findings. The writer, in 1932, carried through a series of iris 
inclusion operations on tbe eve of the rabbit. 4 The development of the 
fistulizing bleb was plain!} outlined and illustrated. Figure -4G0, A, shows 
a developing cystoid cicatrix three months after the operation. The split 
in the cornea anterior to the incarceration is an artifact from the fixation. 
The incarceration plug is made up of iris tissue showing degenerated pig- 
mented epithelium. There is some incarceration of the ciliary body because 
of the normal iris and ciliary body relationship in the rabbit. With the 
high power considerable proliferation of fibrous connective tissue can be 
seen as in B, with the formation of many new-formed thin blood-vessels in 
and about the ciliary body. Another section, C, is six months after the 
operation ; D is the high power. A typical cystoid cicatrix is developing. 
Tbe iris lies between the clearly cut edges of the sclera, showing tliin- 
walled spaces lined with pigment epithelium, and one can see the definite 
elevation of the entire cystoid cicatrix above the level of the sclera. Micro- 
photographs of a cystoid cicatrix nine months after the operation are seen 
in E and F. The formation of thin-walled spaces lung beneath the epi- 
thelium is plainly visible, with reflection of the epithelium upon these. 

* Anatomical Examination of Six Cases of Subconjunctival Fistula Scars From Five Months 
to Six Years After Successful Iridencleisis. But. Jour. Ophtb-, toL 6. January JO. 1922. 

1 Renew- of the literature. ZentralbL i. d. pea. Ophth.. 22, 1, 1929. 

* Histologic Findings After Iridotaas, Arch. Ophth., <5. 5, 1916; Am. Jour. OpLth., 7, 373, 
1924. 

* Spaeth Ins Inclusion Operation ia the E> t of the Rabin t. * HUtologsc Study, Arch. 
Ophth., 8. 550. 1932 (=«« bibliography attached thereto). 



1RIDENCLEISIS 713 

There is some pigment in the sclera as well as in the corneal stroma; F is 
the high power of the anterior wall of this cystoid cicatrix, showing the 



Ho. 4MJ. — Mieroplw>tosraplv> o( de\ eloping filtering cicatm: A, three month* after 
operation; H, fame with high power, show ing many newly formed blood-\e*seU; C, six months 
alter operation; D, the same hieh-iK>wer magnification; E, micro photo graphs nine months 
after operation; F» high pow cr of the anterior wall of this cystoid cicatrix, show ing the atrophic 
irw stroma entering the cut edge of the cornea with cut edge of Descemet's membrane ter- 
minating in the wall of the cicatm. (Operation: Irts incluion.) 

atrophic iris stroma covering the cut edge of the cornea with the incarcer- 
ated end of Descemet’s membrane terminating in the wall of the cicatrix. 
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The mierophotographs together portray histologically the course through 
which the tissue passes in forming a cystoid cicatrix. 

The conclusions stated in the original work and based upon only the 
histological study are here abstracted. 

( !) The iris epithelium plays a definite role in the process of filtration, i ts presence 
being absolutely essential toward maintaining a permanent fistula. (2) It seems 
that in general the final histological appearance of a filtering cicatrix or a cystoid 
cicatrix is approximately the same regardless of whether it resulted from an iris 
inclusion operation, from a selerecto- iridectomy, or from a corneoscleral trephining. 
The results depend upon the development of a pigment-dined cicatrix. Failing 
this essential, the sclerectomy performed ultimately closes without filtration. 
(3) Cpon a histological basis alone iridendeisis is a proper surgical procedure. 
Histologically, it seems that of necessity the permanent results must be some- 
what delayed as compared with the abrupt results of the sclerectomy or the more 
quiet results of a coraeo-scleral trephining. This fistula will remain open per- 
manently and will thus compare favorably with the duration or age of similar 
cicatrices of the other operative procedures without developing a secondary closing 
non-filtermg cieatnx. (4) There is a doubt whether an mdodialysis, which was 
also performed in combination with some of these instances, plays any important 
part m the permanent results, though it does simplify the amount of incarceration 
present and permits an early eversion of the ins. Too often the immediate hemor- 
rhage which occurs is an unwanted complication 

Holtb, 1 in discussing the histology of a fistula following anterior scler- 
ectomy, reported 9 cases after a successful operation (following the unre- 
lated death of the patient) from eight months to six years after successful 
iridendeisis. His conclusions are based upon a relationship that iridendeisis 
raav have with anterior sclerotomy and with anterior sclerectomy. They 
are as follows: 

(l) The best conditions under which the subconjunctival fistula following 
anterior sclerectomy may remain open for many years are provided when the walls 
of the defect are covered by uveal pigment epithelium. (2) To gain this object it 
is necessary' that an ordinary or a basal iridectomy be performed immediately 
after the sclerectomy. The immigration of the pigment epithelium cannot be 
depended on. however, and it never takes place after an isolated anterior sclerec- 
tomy. Exceptions to this rule are cases in which there is a postoperative prolapse 
of the pupillary edge. (3) The practice of combining anterior sclerectomy with 
indencleisis must, howeier, be discouraged. The spontaneous immigration' of the 
isolated pigment epithelium, which is often seen, is leas risky than inclusion of the 
whole thickness of the ins under the thinnest conjunctiva at the limbus coraese. 
(4) After Holtb s mdencleisis through an extralimbal, subconjunctival keratoroe 
incision the iridial fistula will regularly open from 2 to 3 mm. from the limbus 
under a thicker cover of conjunctiva. (5) The sclera! beak protects the ciliary body 
against secondary atrophy. (6) Iridendeisis cum iridotomia meridionali should 
always be performed alone— never combined with anterior sclerectomy. 

In speaking of t be after-treatment of iridendeisis as compared with the 
after-treatment of comeo-sderal trephining. Holtb* was emphatic in ex- 
plaining the reasons for the contraindications of atropinization in iridencle- 
isis. As stated before, in his clinic at Oslo and in Gjessing’s clinic at Hel- 
singfors, pilocarpin is prescribed in a 2 percent solution to be instilled once 
or twice a day for six months, beginning a fortnight after the iridendeisis. 
Atropin is necessary after trephining as a valuable propliv lactic and remedy 
against postoperative iritis and could be safely employed probably until 
the subconjunctival scleral opening was closed by cicatricial scar tissue. 

• Arch. Ophth-. rol 6. So 2, August. 1931. 

* Arch. Ophth- vol. 7. No 6. June, 1933. 
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Paraly sis of the sphincter muscle by atropin, however, following iridenclei- 
bis, may result in pulling the iris from the scleral wound. This w as demon- 
strated by Lowegrcn 1 in iris prolapses through traumatic wounds of the 
corneal periphery. 

CYCLODIALYSIS (see page 480) 

Cyclodialysis was first presented by Heine while working as an assistant 
in the clinic of Uthoff of Breslau. 1 The operation by Heine was originally 
postulated on observations by Fuchs (E.) and by Axenfeld, that choroidal 
detachment combined with the formation of a sinus into the anterior 
chamber should establish a lasting communication between the anterior 
chamber and the supra-choroidal space. The success of the operation is 
unquestioned; the mechanics of it, however, are not as clear-cut and as 
simple as was thought by Heine. Stoughtenborough, at the Graduate School 
of Medicine, University of Pennsylvania, in 1924 showed withhis histological 
studies upon the normal eye of the rabbit that permanent supra-choroidal 
space drainage did not remain. The immediate evacuation of the anterior 
chamber through this space acts as an early paracentesis of the anterior 
chamber for the immediate postoperative lessening of the ocular hyper- 
tension. The beneficial results of this are apparently also continued by a 
subsequent decrease in the formation of the aqueous. Microscopically the 
operation shows nothing but a partially detached degenerated ciliary body . 
The same fact applies in the histological studies from a human ey r e. Stout- 
enborough failed to find any atrophy of the ciliary body at the site of the 
operation. Wessely’ felt that though the theoretical basis of the cyclo- 
dialysis of Heine lias been invalidated since the change in our views was 
brought about by Fuchs, this does not involve the abandonment of Heine’s 
fundamental idea. Animal experimentation, apparently, and histological 
investigation limited almost wholly to the results of unsuccessful operations, 
can prove nothing. Weekers, Krouss, and Joudin found no communication 
between the anterior chamber and the supra-choroidal space, though they 
did find a cicatricial adhesion of the ciliary body to the overlying sclera. 
Salus, quoted by the author, 4 analysed a series of 450 consecutive cyclodi- 
alyses. They included cases of both inflammatory’ as well as non-iriflam- 
matory' glaucoma and were followed with successes in over SO per cent of 
instances. Scbwvwit, of the Eilanger Univexsitats Avsgenklinvk, in 1927 
analyzed 00 consecutive operations with success in 53 instances. One case 
with severe vitreous luemorrhage was unsuccessful. Some cases with a 
partial iridodialysis, it seemed, were not harmed by' this complication. 
Occasionally, a partly denuded bit of Descemet’s membrane fell to the 
bottom of the anterior chamber without modifying the results. De Grosz 
performed over 1000 cyclodialyses, and he found no severe uveal inflam- 
mation in any’ of them, nor were there any cases of subsequent sympathetic 
ophthalmia seen. He selects this operation first for chronic non-inflam- 
matory’ glaucoma. Elsehnig and Gradle, as well as others, feel that the 
operation is indicated in all forms of primary’ glaucoma except in the inflam- 
matory glaucoma of the non-compensated type. 

* Ogonsjukdomarae. 2d ed , Stockholm, p. 161, 1900. 

* Deutsch. med Wchnachr., 21. 824, 190S 

* Ztschr. f. Augenh.. 47. 35, 1922. 

* Late Operative Results in Glaucoma, 'Trans. Am. Acad. Ophtb. and Otolaryng., 192S. 
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Certainly the operation must not be considered as a last and final resort. 
Actually those successes which have occurred with this procedure when it is 
utilized as a last resort are perhaps the greatest recommendation for it. and 
the failures which are certain to occur under such circumstances should not 
he held against it. Almost universally operators grant it an incidence of 
successes in well over (50 per cent of all cases. It is remarkable when one con- 
siders the unwi<e selection of eases, too often seen when utilizing the opera- 
tion. that the percentage of success, even in the average, is so high. Indi- 
vidual successes range from 45 toOO per cent in all cases, as found by different 
operators. The reasons for considering the procedure a valuable one in 
glaucoma therapy are based upon its ease of technique and relative absence 
of complications; upon the fact that it can be repeated three or four times 
it does not render impossible other operations as an iridectomy, a trephin- 
ing, or a lens extraction, and the operation is not followed by any co-metic 
defect- Elschnig, the greatest recent exponent and authority on this oper- 
ation, reports S per cent reoperations for the second and third repetition, 
but he uses the operation onh for glaucoma compensatum. 

Wheeler 1 is much in favor of an iridectomy combined with cyclodialysis 
for the reduction of ocular tension in seeminglv hopeless cases of glaucoma. 
He feels: 

That iridectomy combined with cyclodialysis offers a fair chance for the reduction 
of ocular tension in seemingly hopeless cases of glaucoma. The operation males 
possible the removal of the root of the ms so that reformation of anterior synechia* 
cannot occur It gives an opportunity for the escape of aqueous in two wavs: firrt 
through possible reestablishment of drainage through 5chlemm*s canal and, second, 
through possible permanent detachment of the ciliary' body, with free access of 
aqueous to the cleft between the ciliary body and the sclera. In cases in which the 
condition is far advanced the chances of reestablishment of the original angle 
drainage probablj are not good, so the additional chance of permanent drainage 
into the cleft made by the e> elodialvsis is important The operation is gratifying 
in glaucoma occurring in aphakic eyes which do not respond favorably to other 
operations It is valuable in eyes that need discission of a secondary cataract or 
a false membrane but have no anterior chamber or an anterior chamber too shallow 
to allow of the necessary manipulation for cutting the membrane. The operation 
results in the formation of an anterior chamber and makes possible the necessary 
manipulation for discission. A disadvantage of the operation is that the incision 
with the keratome for iridectomy is unpleasant and sometimes difficult on account 
of the softness of the eye resulting from the cyclodialysis and on account of hemor- 
rhage into the aqueous chamber. (Author.— This must be removed by irrigation 
before proceeding with the iridectomy.) 

Figure 401 is his original illustration. During liis last four years lie 
operated 57 e> es according to this technique, all with far advanced glau- 
coma Many of them. Wheeler states, were seemingly hopeless, and in 
them previous operations for glaucoma had failed. 

The relationship which exists between cyclodialysis and trephining is 
also a very interesting one. A. Fuchs 5 presenter! a case which illustrates 
beautifully the mechanics of the two operations. 

It may happen that the root of the iris has become adherent to the pectinate 
ligament and to the posterior surface of the cornea, as in cases of long-standing 
glaucoma. This i« important to bear in mind in connection with iridectomy al> 
cTlcm oA If, making a hole in the sclera with the trephine, one immediately cuts 

* Arch. Ophth., vol 16. Xo. 4. October. 1936. 

* Arch. Opbth., rob 16. Xo. 3. September. 1936- 

* Salitnann-Fuchs' Surgical Treatment for Iridocyclitis, Arch. Opiith-, If, £91, Apnl, 1934- 
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through the iris, which may be entirely atrophic and consist pos«tbiy of only the 
pigmented epithelium, the fluid runs out of the posterior chamber, but bo vesicle 
of the in', appears. Enlargement of the incision is of no aid. In one case in which I 
(Fuchs) encountered this complication in iridectomy ab externo I resorted to cyclo- 
dialysis in the region ofthc operative incision in order to get the iris free from the 
periphery. I did not, it is true, succeed in freeing the ins and causing it to protmde, 
out I did succeed in freeing the angle of the anterior chamber and producing a 
fistulous scar. The ease was unusual because the patient had had for four weeks 
an acute attack of glaucoma affecting both eyes. Profiting by this experience, I 
(Fuchs) performed cyclodialysis in the other eye. Both ejes reacted to the opera- 
tion as well as could lie expected considering the difficulties of the situation. 



481.-- Iridectomy combined wiiU cydo«Ii»lysi». A. show lot; anterior angle avneclitas; 
D, introduction of rj clod inly* ix tj.ntuln, and its rotational excursion, C. keratome incision. 
D, completion Df c a«c (\\ liccler.) 

The complications of this technique as for all the various operations will 
be discussed in the consideration of the technique of that operation. Recur- 
rent operative glaucoma is usually less severe than that formerly present. 
A brief comparison, however, of recurrent or exacerbated glaucoma as a 
result of surgery is relevant here. By this is not meant failure in surgery, 
but malignant glaucoma. In such instances a few days after the operation, 
regardless of the type of surgery done, the eye becomes hard, the visual 
capacity as a rule is rapidly destroyed, with extremely severe subjective 
symptoms , 1 the anterior chamber is completely lost, both eyes are usually 
affected in the same way bv the operation, and the condition defies all 
1 Majkech: Ztscbt. f. Augcnh , 52, 157, 1924. 
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efforts of treatment. If an iridectomy is performed the wound pipes and 
the lens is jammed against it- Trephining is quite hopeless. An attempted 
sclerectomy and especially sclerecto-iridectoray is followed by the same 
course of anatomical complications as with an iridectomy. It seems that 
this type (though the condition is fortunately extremely rare) of recurrent 
exacerbated malignant glaucoma and the other intractable forms of glau- 
coma follow, most commonly, first, after Heine’s cyclodialysis; second, 
after trephining; and last, after sclerecto-iridectomy and iridectomy. In 
the first instance, that is, relative to cyclodialysis, Yoshida 1 beliex es it to 
be caused by a severe swelling of the ciliary body due to the trauma. Early 
after cyclodialysis, the tension frequently rises the least bit before the sub- 
sequent fall develops. This mav be the proof of Yoshida ’s contention, in 
that it is the usual response to lesser degrees of traumatism, or it may !>e a 
pathologically increased tissue response to similar degree of trauma. Its 
clinical importance should not be underestimated. In cases of corneo- 
scleral trephining, the complication occurs in tho^ instances wherein an 
unruly, non-cooperative, or even simply restless patient prolapses the iris 
into the trephine opening. Not only is there no filtration as a result, hut 
in addition to the uncorrected hypertension, one has added thereto the 
traumatism of the surgery, the postoperative pain, and the iritic irritation 
resulting from a globular non-filtering subconjunctival cyst of prolapsed 
iris. This type of cicatrix is readily distinguished from the satisfactory 
multilocular filtering bleb of satisfactoiy ca«es. Further surgery is ab-o- 
lutel> necessary, a second trephining must be done lateral to the iris pro- 
lapse. and then either immediately thereafter or at some early future date 
this iris prolapse b to be resected with the overhung conjunctiva, the edges 
of the scleral opening cleansed of iris and uveal tissue bv the application of 
the cautery', and the wound closed by scleral sutures and with a conjunctival 
flap above these. In sclerectomy and iridectomy an acute lens swelling 
from the traumatism of the surgery is rather likely the cause for a sudden 
and immediate recurrent glaucoma. The complication is difficult to handle 
and may demand an immediate lens extraction. 

Gradle, 1 in his critique of glaucoma operations, speaks of the surgical 
procedures as being three-fold. 

“I. Operations to restore the normal intra-ocular paths of drainage. 

”2. Operations to open new intro-ocular paths of drainage. 

"3. Operations to form paths for extra-ocular drainage.'’ 

Iridectomy and its various modifications are the main examples of the 
first class. As Gradle says, a properly performed iridectomy, no matter 
whether performed with a keratome or with a Graefe knife, or scalpel 
nb exlcrno, must remove the root of the iris sufficiently peripherally so that 
posterior pressure cannot find any iris tissue to jam into the chamber angle. 
Under Type 2, the only operation which is to be logically considered is a 
cyclodialysis. As will be discussed later under cyclodialysis. Gradle feel 4 
that Heine’s original contention still stands. "That the modu« operand! 
of the operation was the opening of supra-choroidal spaces whence the 
aqueous could be absorbed into the blood stream The anatomical studies 
of Elschnig, within the past two years, seem to confirm thb. The oper- 

* Am. Jcwr. Ophtl! . 6. 336. 1923. 

! Am Jooi. Ophtb-. rot 18. JCo. S. Augn’t, 1935. 
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ations which come under Group 3 are historically grouped by Gradle as 
follows: 

1. Coccius— 1859. Iridectomy with iris inclusion. 

2. Argyll-Robertson— 187(5. Trephining of the sclera. 

3. Bader— ISSt. Iris inclusion into scleral incision. 

4. Herbert— 1903. Irido-sclerectomy. 

5. Lagrange— 1905. Irido-sclerectomy. 

6. Holth— 1906. Iridencleisis. 

7. Borthen— 1909. Iridotasis. 

8. Elliot— 1909. Comeo-sderal trephining. 

The surgical survivors of the formidable list of Type 3 operations seem 
to be, as Gradle states, Elliot’s trephining, Herbert’s sclerectomy, La- 
grange's irido-sclerectomy, Holth’s iridencleisis, and Borthen ’s iridotasis. 

With regard to the adequacy of operations performed for different kinds 
of glaucoma, de Grosz 1 stated that the following principles are borne in 
mind at the Budapest University Eye Clinic: inflammatory glaucoma, 
prodromal and acute stage— iridectomy (von Grade); chronic inflam- 
matory glaucoma — cyclodialysis (Heine) or trephining (Elliot); glaucoma 
simples— irido-sclerectomy (Lagrange); juvenile glaucoma— anterior scler- 
otoim (de Wecker) , glaucoma, degenerative stage— enucleation (Arlt). 

General rules for surgery are tabulated in chart on p. 719. 

ANTI-GLAUCOMA IRIDECTOMY 

Albrecht n on Graefe's original article relative to iridectomy in glaucoma, 
comprising more than a hundred pages, appeared in 1S57. In 1859 it was 
translated into English, appearing in “selected monographs in the new 
Sydenham Society.” In 1929* the original article was again translated by 
Adler 4 and published in abstract, omitting all protocol? of the cases, with 
the idea of adhering to the thought but not to the wording of the original. 
Adler said, “There have been few therapeutic measures in ophthalmology 
or medicine in general which have remained so permanent.” 

The iridectomy of glaucoma is rather different from an iridectomy done 
as a preliminary procedure to cataract extraction or as an optical iri- 
dectomy. The eve is usually painful, local anesthesia is ineffective because 
of the poor absorption of the anesthetic, probably due to the hypertension 
and to the edema of the superficial coats of the eye, and also because the 
patient is always more or less upset nervously. Retrobulbar injections of 
novocain and of adrenalin, if done ten to twenty minutes before the oper- 
ation, may make a general anesthesia unnecessary and certainly lower, 
temporarily, the ocular hypertension present. The preoperative medica- 
tion must be directed toward the glaucoma as well as toward the surgical 
procedure which must be carried out. The anterior chamber is shallow 
and it may be necessary for this reason to use a narrow blade cataract 
knife rather than a keratome. After the speculum has been introduced, 
the fixation of the eyeball depends upon whether one is using a keratome 
or a cataract knife. If a keratome is being used, the fixation of the eye- 
ball should be at a point 2 mm. liehind the limbus opposite to the point 
of entrance into the anterior chamber. If a cataract knife is being tired 

* Arrh. Ophth . vol. 5, No 3. Maxrh. 1931. 

’ Arrli. Ophth.. rol 1. No 1. January, 1929 

* Ard. f. Ophth-, voL 3. 1S57. 
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the fixation had best be made at that point on the limbus where the 
knife blade will emerge from its counterpuncture. In this last instance the 
point of the knife for entrance is directed toward the sclera at a slight angle 
and into the sclera at this angle. The handle is then directed backwards 
so that the plane of the blade is parallel to the plane of the iris. The blade 
is passed across the anterior chamber, without engaging the iris, to its 
counterpuncture at the opposite limbus. If one is standing on the right of 
the patient and operating on the left eye, the point of entrance should be, 
under ordinary circumstances, at 1 o’clock and the counterpuncture at 11 
o’clock. The blade is then carried upward in small sawing movements to 
the limbus and beyond, so that the emerging cut lies in the sclera. If this 
is not done an oblique shelf of corneo-scleral tissue will remain, and it will 
be quite difficult to obtain a satisfactory resection of the iris at its root. 
One must be careful not to lose the little anterior chamber which is present, 
otherwise a peripheral and unsatisfactory iridectomy from the knife edge 
may result. If the knife edge becomes entangled in the iris, it must be 
withdrawn and the incision completed with small blunt-pointed Stevens’ 
type scissors, the scissors cut passing from the point of puncture to the 
point of counterpuncture. 

The writer feels that, in general, the best position for the operator when 
using the heratome is always to the right side of the patient so that the tip 
of the keratome can be seen immediately in the angle of the anterior 
chamber. Many men pass a keratome from above, standing themselves 
at the head of the patient. Naturally much depends upon the habits 
formed, but it seems much more logical to hold the keratome with the 
thumb above and two or three fingers below, the palm of the hand facing 
the operator, and to draw the keratome toward you. The movement is 
natural, the blade can be seen, the tip of the keratome is visible the moment 
it appears in the anterior chamber, and it is a simple thing to keep the 
plane of the blade parallel to the plane of the iris. The best work is done 
when the eye is rotated sharply downwards. (With the operator standing 
above and passing the keratome from above, a sharp downward rotation 
complicates matters a bit.) Figure 420 is a sketch to illustrate this. 

When the operator stands above and passes the keratome from above it 
is to be held somewhat differently. The thumb is now on the posterior 
part of the handle with two or three fingers upon the front of the handle, 
and its motion of introduction in the eye is to be one of pushing away 
rather than one of drawing toward oneself. (See Fig. 421.) 

The former of these two maneuvers can always be utilized when making 
a conventional iridectomy at 12 o’clock. The latter of the two, however, 
must be utilized when the incision is made at the limbus laterally or medi- 
ally. The less occasional iridectomy made on the limbus near 6 o’clock can 
be made from above simply by reversing the position of the operator, in 
that he is now standing above for either the right eye or the left eye. 
Ambidexterity in passing the keratome is not an essential nor even an 
advantage. 

The tip of the keratome should touch the eye at least 1 mm. back of the 
corneo-scleral junction. If one desires, it is permissible to carry the tip of 
the keratome under the conjunctiva for a short distance to achieve a sub- 
conjunctnal iridectomy. A small portion of the conjunctiva will then fold 
up over the anterior surface of the blade during the remainder of its intro- 
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duction into the anterior chamber. Reese was quite insistent on the 
necessity for a subconjunctival iridectomy- Other men feel it is of no 
great importance. 

Post 1 * * also is insistent on the subconjunctival route for a glaucoma iri- 
dectomy. After instillation of eocatn he balloons out the conjunctiva 
with a subconjunctival injection of normal saline. 

The conjunctiva is then seized below the mid-horizontal line with a double fixa- 
tion forceps, and a Graefe knife is introduced into the conjunctiva at a point about 
3 mm. above the upper border of the limbus and in a vertical line with the temporal 
border of the cornea. The knife is then entered into the anterior chamber in a line 
directed toward the tip of the nose. The handle is then depressed and a counter 
puncture made at a point which will cause the finished section to be of approxi- 
mately the upper fifth of the circumference of the cornea. The section is now com- 
pleted upwards on a plane with the iris, the point of the knife remaining subcon- 
junctival. At tbe moment of exit of the blade it is tilted somen hat forwards. The 
knife is then withdrawn through the original puncture wound in the conjunctiva. 
The bleb will still be much elevated at this period. The puncture wound is now 
enlarged to about 4 mm. Through this an iris forceps is passed into the anterior 
chamber and the pupillary' border of tbe iris seized and drawn upwards through 
the limbus incision. The iris is somewhat everted by this procedure. The iris is 
now pulled firmly into tbe temporal end of the incision and that part which extends 
through the scleral section is excised, the scissors being introduced subconjunc- 
tivally. This completes the operation which has been performed entirely subcon- 
junctivally. 

If a flap is desired it is best to cut one with scissors and fold it down 
upon the cornea before the anterior chamber is opened. Fleischer 5 was one 
of the first to recommend this. He prefers a flap just as if an Elliot tre- 
phining were being done. After the iridectomy the flap is to be fastened 
with one or more sutures. 

As the tip of the keratome penetrates the sclera, tire blade being held 
almost perpendicular to the globe, until the point appears in the anterior 
chamber, one is aware by the decrease in resistance to pressure when the 
eyeball has been perforated. The handle of the keratome is then depressed 
posteriorly so that the plane of the blade is parallel to the plane of the iris, 
and the incision completed as has been previously described. Ordinarily, 
the incision should extend on the limbus from 1 1 o'clock around to 1 o'clock, 
or even a bit more than this. Because of the shallow anterior chamber, one 
must be careful that neither edge of the keratome is cutting into the clear 
cornea {by rotation of the handle of the keratome), also at the same time 
that neither edge has cut posteriorly into the ciliary body. As soon as an 
incision is made sufficiently large, the keratome must be withdrawn. To 
do this the handle is further depressed posteriorly to tip the point of the 
keratome away from the lens; the blade is withdrawn the least amount and 
the withdrawal halted for a moment. This will permit aqueous to escape 
slowly. The blade can then be wholly withdrawn, maintaining the same 
position of the plane of the blade, but withdrawing the keratome toward 
one or the other of the extremities of the incision in an oblique manner, 
that is, toward 1 o’clock or toward 1 1 o’clock. In this way the incision may 
be increased even more, if necessary, by one cutting edge of the keratome. 
A large incision is desired and this withdrawal enlargement of the incision 

i Subwnjunctival Iridectomy for Glaucoma. Am Jour. Ophth., \oI 13, No 1, January. 
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line is often valuable. The procedure may result in a lateral displacement 
of the coloboma of the iridectomy unless that is taken into consideration 
at the time of the iridectomy, because the mid-line of the incision will be 
offset to one side or the other. A pair of iris forceps and iridectomy scissors 
are then taken, respectively, in the left and the right hands. The fixation 
of the eyeball must be taken over by an assistant, especially if the case is 
under general anesthesia. The closed iris forceps are passed through the 
incision and toward the sphincter iridis. For an ordinary iridectomy the 
iris should be grasped at the sphincter iridis for its subsequent withdrawal; 
in the case of an anti-glaucoma iridectomy, however, the iris should be 
grasped slightly nearer to its root than this to insure a basal coloboma. 
The scissors should be placed close to the globe ready for cutting at the 
same time the forceps are introduced into the anterior chamber. The size 
of the iridectomy depends upon three factors: (1) the amount of iris with- 
drawn, (2) the position at which the iris is grasped, and (3) the position of 
the cutting edges of the scissors. The nearer one cuts the iris to the forceps 
the smaller the iridectomy; the opposite must therefore be true. The closer 
the scissors are approximated to the globe the larger the resulting coloboma. 
One may even depress the lips of the incision to obtain a larger iridectomy. 
Further, if the cutting edges of the scissors are held parallel to a corneal 
radius a smaller coloboma will occur than when the edges of the scissors are 
held (for cutting) parallel to the line of incision. The demands of the oper- 
ation decide the position the operator must take with his scissors. With 
the forceps engaged in the iris this membrane is slowly but steadily with- 
drawn until the pupillary margin appears and the tiny black triangle of the 
posterior or uveal side of the iris is seen. The forceps with its engaged iris 
is then lifted slightly away from the eyeball so that the scissors can cut 
Iwneath the tip of the forceps, and the iridectomy is performed immediately. 
One clean snip of the scissors is made, not hurriedly, but smoothly, though 
without delay. 

Bowman’s anti-glaucoma iridectomy has been discussed (Fig. 402). 
Three snips of the scissors are necessary instead of one. The iris is first 
withdrawn, slightly laterally or medially, i. €., toward one extremity of the 
incision line. A pillar for the coloboma is formed by the first cut (A, Fig. 
402) there through the iris to the uveal triangle, with the point of the 
scissors directed slightly backwards toward the root of the iris. Continued 
traction is applied to the prolapsed iris as it is pulled toward the opposite 
extremity of the wound; a similar eut (B, Fig. 462) forms the opposite 
pillar of the coloboma. The third snip of the scissors completes the iri- 
dectomy. It is made, not with the tips of the scissors, as are the first and 
the second cuts, but with the length of the blades, these being held parallel 
to the line of the incision and depressing the wound slightly. One must 
he careful not to cut the conjunctiva nor any other contiguous tissues at 
this time. De Weeker, Bowman, and several others performed this fortn of 
iridectomy by tearing the iris free at its root, instead of cutting it. The 
last cut completes the sectioning of any iris root which was not torn free 
by the iridodial.vsis which is a part of the technique. According to Beard, 
cutting only the pillars is a procedure that has Ivcen attributed also to 
de Weeker and to Cuignet, under the name of arrachement of the iris. 1 he 
next step is the replacement of the pillars of the coloboma. Any blood in 
the anterior chamber must first l»c remoxed by irrigation. 'I he tip of an 
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irrigating syringe is placed against the posterior lip of the wound, near one 
of the extremities of the incision, and warm normal saline allowed to flow 
steadily into the anterior chamber with just sufficient pressure to permit, 
not droplets, but a smooth stream. In this way the anterior chamber is 
filled with saline dislodging the clot, and by slight pressure upon the 
posterior lip of the wounds the saline and the clot are evacuated. The 
filling of the anterior chamber and its subsequent evacuation may be 
carried out as often as is necessary to clear the anterior chamber of haemor- 
rhage. If die dot has not formed, but die blood is still fluid, the steady 
flow from the irrigator tip will cause little whorls of fluid in the anterior 
chamber, permitting entrance and evacuation at the same time. The 
irrigation, alien necessary, may be sufficient to replace the pillars of the 
coloboma so that they lie free in the anterior chamber. If this does not 
occur, an iris spatula may be used to replace them. Patting the cornea 
lightly anterior to the incision will release any peripheral incarceration of 
the iris and may of itself be sufficient. If not. the iris spatula must lie 



introduced into the anterior chamber, the iris engatred on its anterior surface 
close to the mot of the iris and the pillar stroked down yen' lightly by a 
slicing-like motion. At the same time, the entire Made can be smoothed 
mer the cut edge of the iris to complete its release so that the pillar lies 
smoothly o'- er die anterior surface of the lens. Each pillar must be handled 
separately . Iris prolapse, which continues after the iridectomy and which 
cannot be replaced, must be further resected. The operation is completed 
by gendy stroking the lips of the incision to remove Wood clots and iris 
pigment, and last, by smoothing the conjunctiva back from die incidon 
line so that the < onjuuctiva will not dip into the wound. This also corrects 
any gaping t'jf Mutnd winch may have developed. 

After a * ife incision, occasionally the wound capes sligbdy. 

,*Tf i* *• ' l«>es not correct this, one or more fine silk super- 

correct it. The blepharostat i« removed. 
_ <• “ * ointment placed along the palpebral fis- 

.„»..q«er dressing applied. The subsequent 
the progress of the case. In general. It i* 
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not necessary. On the other hand, one should not permit the formation of 
synechia, especially those synechia which occur so readily in the coloboraa 
and at the pillars near the root of the iris. 

Torah 1 feels that one of the essentials of an iridectomy in glaucoma is 
detaching the root of the iris before making the iridectomy, that is, an 
iridodialysis before, rather than a detachment of the root after, the pillar 
is cut. In his recommendation he grasps the conjunctival flap with a 
forceps and pulls forward gent!}, making the wound gape. The root of 
the iris is then detached throughout the entire length of the wound with 
an iris spatula held in close contact with the sclera. If this is done, there 
is no danger of damaging the ciliary body or of losing vitreous. The iris is 
then withdrawn by placing the forceps parallel with the wound; one blade 
near the root of the iris, the other a few millimeters below. He does the 
iridectomy with two sweeps of the scissors and then replaces the pillars of 
the cololioina as is necessary. 

In discussing an iridectomy for glaucoma, Jer\ e\ 2 speaks of the usual 
iridectomy as an anterior iridectomy. He also insists that the ins base 
must be separated from the adhesion covering the pectinate ligament- 
assuming our present ideas of the pathology and the phj siologj to be cor- 
rect. Jervey uses a conjunctival flap, and as soon as this has been formed, 
enters the sclera 2.5 mm. above the limbus by an incision which he makes 
from 3 to 5 mm. long by repeated strokes of a small scalpel held tangentially 
to the cornea. A small angular iris repositor is then gentlj inserted through 
the scleral wound, between the sclera and the iris base. With forceps 
holding the conjunctival flap straight upw-ard from the bulb, as soon as the 
point of the repositor is seen entering the anterior chamber, it is worked 
gently from side to side as far as the limits of the scleral opening will permit, 
always pulling gently forward on the repositor, so as to make it hug eloselj 
to the posterior surface of the sclera and cornea. This assures separation of 
the iris from adhesions over the spaces of Fontana. The repositor can be 
rotated on the axis of its handle and the iris can be separated from the 
cornea for quite a little distance beyond the limitations of the scleral 
opening. As soon as one is satisfied that the iris has been released, a small 
puncture and upward cut are made in the uveal tissue through the scleral 
wound. A small angular blunt hook is then passed behind the iris, hugging 
the iris closely so as to avoid trauma to the lens. As the hook appears in the 
pupillary area the sphincter is engaged and the iris withdrawn straight 
upward through the scleral wound and excised. Jervey states that the 
operator w ill be surprised at the size of the bunch of iris tissue withdrawn in 
this way, comprising as it does more iris than the ordinary anterior iri- 
dectomy. 

Anti-glaucoma iridectomies, with posterior svnechiie, are usually in the 
nature of a peripheral iridectomy rather than one basal in type. Ordinarily 
one cannot withdraw the sphincter of the iris because of its adhesions to 
the anterior surface of the lens, and a forceful tearing of these may result in 
damage to the lens, if not dislocation of the lens. In such instances the 
technique must be modified slightly. The iris is grasped midway between 
the root of the iris and its adherent sphincter, withdrawn as much as is 
possible, and the iridectomy done from above with the blades beneath the 

* Arch Ophth . 52. 574. 1923 
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tips of tbe forceps parallel to the line of the incision and occasionally well 
within the anterior chamber, so that as large an iridectomy as is possible can 
be achieved. Ordinarily, the root of the iris cannot be reached under these 
circumstances; therefore, it is quite proper to combine the iridectomy with a 
small minimal iridodialysis. This is obtained by pulling the iris away from 
its root, a motion with the forceps toward the pupillary aperture, before the 
iris is cut. 

The Complications of an Anti-glaucoma Iridectomy.— (1) Shallow ante- 
rior chamber; (2) wide dilation of the pupil; (3) corneal incision and split 
cornea, faulty incision; (4) ciliary body incision; (o) wounding of tbe iris 
with the cataract knife or heratome, spontaneous iris prolapse; (0) sudden 
loss of the aqueous; (7) incomplete iridectomy, tearing of the iris; (S) 
iridodialysis; (9) haemorrhage into the anterior chamber; (10) damage to 
the lens; (11) dislocation of tbe lens; (12) rupture of zonula with vitreous 
prolapse; (13) inadequate postoperative toilet of the wound; (14) delayed 
dosure of incision; (15) postoperative synechke; and (10) haemorrhagic 
glaucoma. 

Contraindications to an Iridectomy.— (1) Glaucoma absolutum; (2) acute 
congestive phase of secondary glaucoma; (3) bupbthalraos; and (4) glau- 
coma; with intra-ocular neoplasms, with retinal separation, with vitreous 
hemorrhage or with foreign bodies. 

In general, a shallow anterior chamber makes the comeo-scleral incision 
rather difficult. If a keratome cannot be used, a thin-bladcd cataract knife 
must be used preferably by puncture and counterpuncture. Even this i> at 
times impossible, and only a single puncture achieved. If so. this single 
puncture must be con\erted into an indsion of a size sufficient for the 
iridectomy by sharp, small, but rather stout, blunt-pointed scissors. (See 
also Complications to an Iridectomy for Cataract Surgery.) 

A widely dilated pupil is a difficulty met with occasionally. In these 
instances, it is best to use a cataract knife. Further, a single puncture only 
should be made, and this posterior to the limbus so that the base of the 
incision is approximated as closely as is possible to the root of the iris. It 
can be made so that as the anterior chamber is opened and the aqueous 
gushes out through this small incision, the iris is usually prolapsed at tbe 
same time. The prolapse is permitted to remain while the incision is made 
sufficiently large. Burnett recommended for the completion of such an 
incision the use of a blunt-tipped keratome. 

Faulty incisions are usually due to an incorrect position of the knife or 
the keratome and through an improper perforation of the cornea. If the 
tip of the keratome is not passed entirely through the cornea, before the 
handle is depressed, the keratome will split the cornea itself subsequently, 
and make an interlamellar incision of the cornea. Even if the anterior 
chamber is opened in such instances, that opening will be so far from the 
root of the iris that a satisfactory iridectomy cannot be obtained. Too long 
an incision may be obtained by introducing the keratome too far into the 
anterior chamber. In such instances the wound may gape subsequently. 
The incision with a cataract knife must not be made with too great an 
oblique shelf to the posterior lip of the wound. This can be prevented if 
one is not particularly desirous for a conjunctival flap, as would be neces- 
sary for a cataract extraction or for a Lagrange form of mdo-selerectomy. 
The best preventions against faulty incisions are: general anesthesia, or if 
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tliis is unwise retrobulbar injections of novocain with adrenalin added, the 
use of a blepharostat, firm and satisfactory fixation of the eyeball (even to 
the addition of a bridle suture through the superior rectus muscle), satis- 
factory illumination, and a slow, steady, and deliberate manipulation of 
either the kcratorae or the cataract knife. The unruly and uncooperative 
patient with his painful eve is probably so often at fault that general 
anesthesia must be seriously considered. 

When using the cataract knife, the iris seldom, if ever, falls in front of 
the knife because of the short incision. In spite of the shallow anterior 
chamber, always present when a cataract knife is being used for the incision, 
the complication occurs most uncommonly. This is quite likely due to the 
fact that the edge of the knife is well away from the pupillary aperture. If 
it is occurring, the knife should be withdrawn immediately and the incision 
completed with a pair of scissors. 

A sudden loss of the aqueous with or without prolapse of the iris is a 
complication to be seriously considered. It may result in damage to the 
lens, it may be followed by choroidal haemorrhage because of the sudden 
abrupt lowering of the intra-ocular pressure, dislocation of the lens may 
occur, and vitreous may present. Its most serious fault, however, is that 
because of it a small contracted residual visual field may become completely 
wiped out, with total blindness following. The sudden lowering of tension 
is probably followed by multiple minute hfemorrhages into the retina and 
the choroid of the macula. Occasionally, in spite of flawless technique, the 
withdrawal of the keratonie may be followed by a spontaneous prolapse of 
the iris. One must proceed with the iridectomy in the same way as if no 
prolapse had occurred. 

In the presence of posterior synechias it may be impossible to cut into 
the pupil without sufficient traction upon the iris to tear it, to damage the 
lens capsule itself, or even to dislocate the lens. 

Curran’s iridotomy for glaucoma, 1 which is an operation essentially 
similar to Fuchs’ transfixion of the iris for glaucoma, is to be considered in 
these instances. Curran’s peripheral iridotomy for glaucoma 1 apparently 
balances the pressure behind and in front of the iris, deepens the anterior 
chamber, and Curran himself feels that it reestablishes drainage at the 
angle. For this reason O'Connor states that it is indicated only in those 
cases that have shallow anterior chambers and in those before the drainage 
spaces have been closed by adhesions to the cornea. O'Connor’s technique 
as he modified it is as follows: (I) The Knapp knife needle must have a short 
(not over 5 mm.) narrow blade, so that its entire length can be manipulated 
in the anterior chamber. (2) It must be perfectly sharp in order to cut the 
iris bridge. (3) The shank must, of course, fill the puncture. (4) The e\ e 
must be fixed at two places with Elschnig forceps to prevent its rotation. 
(5) The puncture is started, subconjunctivally, about 2 mm. below a line 
tangent to the upper limbus. The blade is directed toward 90 degrees, 
where it picks up and transfixes a fold of iris, then continued across the 
anterior chamber to make a counterpuncture in the sclera, allowing a drop 
of aqueous to escape subconjunctivally in front of the knife point. The 
blade is now turned forward and withdrawn slowly, making slight pressure 
against the cornea. This enlarges the scleral counter-opening subeon- 

* ELcbnig’ Klin. Monstabl. f. Augenb , 70. 667, 1923. 

* O'Connor. Am. Jour. Ophth , *ol 18, No 2, February, 1935. 
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junctivally and cuts the iris bridge. If done properly, the hole is practically 
invisible, being under the scleral shelf. 

It is especially essential in this operation, as in trephining, that one be 
on the lookout for quiet iritis and, if necessary, to use homatropin or even 
atropine to locate or prevent the development of subsequent synechias. 

Homer, 1 in operating on iris bomhe uses a procedure which he calls iri- 
dectomy ab cxtcrtio. The name is apparently derived from the “scleree- 
tomia” as suggested by Salzmann. 1 Elschnig’s technique for this form of 
iridectomy is as follows: 1 A horizontal incision is made with scissors C to 
S mm. from the upper limbus to form a broad conjunctival flap, which is 
dissected down to the limbus as in the trephine operation. The flap is then 
turned down over the cornea and is grasped with smooth thumb forceps for 
fixation. The sclera is then scratched 1 mm. behind the limbus and parallel 
to it, for about 7 mm., using the tip of the heratome. For excision of 
tumors or cysts of the iris a longer incision is required. The incision is 
deepened la>er by layer by scratching back and forth in the premarked 
groove. Slight traction on the conjunctival flap below causes the wound to 
gape and allows one to estimate the depth of the incision. The assistant 
sponges lightly after each stroke. When a perforation is made at one spot, 
a small prolapse of iris occurs near its root. This usually prevents outflow 
of aqueous. Cuts are continued to each side of the prolapse until the 
wound is widened to about 5 or 6 mm. The incision is enlarged with the 
tip of tlxe keratome but not with scissors. Insertion of instruments into 
the anterior chamber is to be avoided. While aqueous may flow out during 
the widening of the incision, the anterior chamber does not completely 
empty. If, after completion of the incision, no prolapse occurs it usually 
signifies the presence of peripheral synechise. In such cases the iris must 
be separated from the lips of the wound by a spatula. Adhesions at the 
pupillary edge of the iris also may prevent prolapse. In both instances, 
traction on the conjunctival flap lifts the edge of the wound and allows easy 
insertion of iris forceps with which to grasp and pull out a suitable piece of 
iris. In the ordinary case, however, it is not necessary to insert any instru- 
ment into the chamber. The prolapsed iris is simply grasped with forceps, 
pulled forward and to the side with some force and abscised by several 
snips of de Wecker's scissors pressed against the solera. At this point, the 
remaining aqueous flows out. Reposition of the iris is accomplished by 
massaging the edges of the wound with a spatula from the outside. It is 
seldom necessary to introduce a spatula into the wound to replace a pillar. 
The conjunctival flap is now stroked into place and need not be sutured. 
The administration of atropine is advised. 

Bleeding often occurs into the anterior chamber during the operation, 
and it may appear later. The chamber is frequently abolished for several 
days and reestablishes itself more slowly than with the classic keratome 
section. Graf 1 suggests that this form of iridectomy, that is iridectomy 
ab extenw, should be done in all instances regardless of the presence or 
absence of synechia?, in that ordinarily no instruments are introduced into 
the eye. As a traction is applied on the conjunctival flap, the initial iris 

> Arcb. Ophth- voJ. 15. No 1. January. 193G. 

* Zt-'ckr. f. Ausenb.. 72. 127. 1930. 

* Klin. MonaUbl. f. Augwib.. 80, 102S. 

* Zuehr. f. Aueenh.. July. 1931. 
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prolapse can be grasped, and any danger to the anterior lens capsule is 
definitely impossible. The author has a very high regard for the procedure. 

Circumstances present naturally modify any iridectomy . Probably in 
secondary glaucoma with annular synechia?, an iridotomy is sufficient for 
the reestablishment of normal ocular tension. This is at least true with iris 
bombe. When the sphincter iridis is still intact, following an iridectomy 
and without synechue, it may be advisable to complete the iridectomy. It 
is a delicate procedure, however, and unless the patient is under a general 
anesthesia it had best remain uncut. An intact sphincter does not change 
the value of the operation, though it may be an indication of an iridectomy 
which is probably otherwise unsatisfactory . Filtration can be reestablished 
only' if the base of the iris is released from the angle and it does not depend 
upon tlie condition of the sphincter. Synechise, however, de\ elop \ ery read- 
ily' with such an intact, circulus minor. A small, blunt, and flat Ty rell hook 
can be passed into the anterior chamber on the fiat, carried under one of 
the pillars of the coloboma and thence forward over the bridge of iris 
remaining, this bridge engaged in the hook by a slight turning of the handle 
of the hook and the hook mid the bridge together withdrawn again on the 
flat. As soon as the bridge appears in the scleral incision it can be cut with 
the scissors. One must repeat, however, that it is a dangerous procedure. 
The anterior chamber is certainly lost, and lens damage will occur if the 
lens capsule is touched with the instrument. 

A complete fiat posterior synechia? is occasionally seen accompanied by’ 
considerable atrophy of the iris. In such instances an attempted iridectomy 
may result in splitting the iris so that its posterior uveal surface still remains 
adherent to the anterior capsule of the lens. Naturally , in such instances 
the operation is likely valueless. An even more important factor, however, 
is the possibility of dislocating the lens during the withdrawal of the iris. 
If this occurs one must enlarge the scleral incision also, and proceed forth- 
with with lens extraction. In all operations upon a degenerated and 
atrophic iris one must be especially particular with his manipulations to 
prevent tearing the iris, for it will nullify the operation. If it occurs, the 
operation may be changed from that of a simple iridectomy to that of an 
iris inclusion. Iris inclusion operations are not indicated in the acute con- 
gestive phases of any type of glaucoma, but there is a greater chance for 
some success from an iris inclusion done under such circumstances than 
from the unsatisfactory iridectomy which would result if the iris is torn 
before the base can be cut free or detached by “arrachement.” 

Iridodialysis may occur in two ways. In passing the keratome, the point 
may become engaged in the iris and a small iridodialysis done inadvertently 
thereby. This is of no concern as long as the underlying lens has not been 
injured. A major iridodialysis may occur, how'ever, even to complete 
removal of the iris during an iridectomy’ if the patient, whether under local 
or general anesthesia, makes a sudden movement of the eyeball away' from 
the grasping forceps while the iris is being withdrawn. Occasionally it may 
occur when grasping or withdrawing a very painful iris. The patient, if he 
is under local anesthesia, is told to “look down” before the iris forceps are 
inserted, but he should not be told anything further after the iris is -in the 
grasp of the forceps. Too great a prolapse may occur, the iris may be torn 
from the forceps, the iris stroma itself may become torn and, last but not 
least, a complete iridodialysis may' result. 
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When a haemorrhage develops into the anterior chamber before the 
iridectomy, it is either seepage from the incised conjunctiva or from an 
accidental wounding of the ciliary body or the iris. This must be removed 
by irrigation and as soon as the anterior chamber is free; then the iridectomy 
may be completed. Hemorrhage which occurs after the iridectomy is 
ordinarily much less in amount, though it may be extensive. A few flecks 
of retained hemorrhage, residual after the iridectomy, are of no clinical 
significance. They absorb rather quickly, and it is better not to carry out 
unnecessary irrigation and thereby risk damaging the lens capsule. Hemor- 
rhage adherent to the lens capsule may be present for a very long time 
before it is completed absorbed. A sharp or profuse hemorrhage after the 
iridectomy should be irrigated before the dressing is applied and the patient 
dismissed from the operating room. 

Damage to the lens, dislocation of the lens, and rupture of the zonula 
with a resulting vitreous prolapse are in the largest percentage of cases 
complications which should not occur. The patient has either been unruly 
or the operator has not exercised the greatest possible amount of care in his 
manipulations. Naturally, exceptions occur to this, but in spite of such 
instances the complication is to be regretted. A forceful closure of the lids 
may rupture the zonula while the iridectomy is being done, dislocate the 
lens at its upper pole of the lens, and permit prolapse of the vitreous. Too 
forceful withdrawal of the iris, in the presence of synechia?, is another cause 
for lens dislocation. A faulty withdrawal of the heratome blade is probably 
the principal cause for damage to the anterior capsule of the lens. 

Vitreous prolapse indicates a ruptured zonula. If it occurs before the 
iridectomy has been done, it is quite impossible to make a satisfactory 
iridectomy. The probability of its occurring in absolute glaucoma is one of 
the reasons why the operation is contraindicated in absolute glaucoma. The 
presence of vitreous prolapse before the iridectomy means probable failure 
for the operation. Vitreous prolapse which occurs after the iridectomy is 
even more important and gra\ e, for an expulsive subchoroidal hemorrhage 
may occur. (Oue sometimes wonders whether the vitreous prolapse is not 
the result of the hemorrhage rather than the cause for it.) Regardless of 
the mechanics, it is the second of the two reasons why an iridectomy is 
contraindicated in absolute glaucoma. In these instances, the eye must be 
enucleated immediately; the period of convalescence is definitely shortened 
thereby , and the patient is saved weeks of pain and time which would 
otherwise intervene before such an eye would become completely atrophied 
and quiescent. 

An adequate postoperative toilet of the wound may be impossible because 
of lack of cooperation on the part of the patient. Under ordinary circum- 
stances a satisfactory replacement of the pillars and careful irrigation of 
blood clots from the anterior chamber can be carried out without difficulty. 
The pillars must be released, but lens damage may result from repeated 
irrigations, and though the operator may be satisfied with the toilet of his 
wound, he is facet! instead with an artificially ripened cataract. Delated 
closure of the incision occurs when the patient is straining, with extensive 
hemorrhage into the anterior chamber, with otherwise undiagnosed superior 
pole lens dislocation, and x\lien blood clot, fibrin, or conjunctiva are per- 
mitted to remain between the lips of the incision. Before the operation is 
completed, the lips of the incision should be stroked to be sure that this 
complication will not occur. 
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TRANSFIXION OF THE IRIS 

Tin* two procedures to lie considered here are the technique as outlined 
hy Fuchs and the technique ft* outlined hy Curran. Both of these have 
Wen covered in the text. (Sec Iris Surgery, Chapter XVII.) 

POSTERIOR SCLEROTOMY 

Posterior sclerotomy has already I»ecn considered, in part, under the 
section on seleml surgery. Attention is again called to it here in that it is a 
bound procedure in certain forms of glaucoma, Indications. however, are 
rather definitely and sharply limited. The diminution in tension obtained 
hy the procedure alone is not permanent. It is, how ever, n valuable means 
of obtaining a rapid and reasonable reduction of hypertension and in other 
intractable forms of glaucoma as acute li'.emorrhagie glaucoma and the 
painful type of absolute glaucoma where enucleation lias been declined. 
The procedure will then jK-miit other ojH'mtions which would hate Wen 
imsturt'S'ful with the original h.vperten won; also it mat permit thcc/Fccfhc 
nlwiriition of mioties, former)} impossible of absorption. 


ANTERIOR SCLEROTOMY 


Zimi’s anterior Klcrotomv has definite value in the surgert of glaucoma. 
Stnstnik performed it 101 times, with hut -1 failures, for simple glaucoma. 
The ojienttion consists of a number of sulironjuiictival cuts made parallel 
to and adjacent to the comro-seleral j* unction, each cut partly through the 
sclera. The entire length of these multiple incisions is about I.** mm A 
tiny opening is made in the center of the central longest cut. aqueous 
slowly escapes and the iris should balloon out. The incision ts slight I\ 
enlarged on Imth sides and n broad iridectomy is performed. Zirin’s opin- 
ion, roncurml in by Stnstnik, is that the curative effect of this anterior 
sclerotomy demonstrates the value of iridectomy, in that this effect lies iu 
the interruption of a circular nervous plexus and relaxation of the blood- 
vessel vasomotor nerves, consequently with liettcr circulatory conditions. 
Several European observers (for in their countries, anterior selerotoinv still 
seems to haven place) have recommended the operation as one of choke 
when the anterior chatnlter is very hhnllow; in that it may be done at anv 
stage of glaucoma ami in its perfonmiuce the lens and Dcsceinot’s mem- 
brain* cannot lie injured. 

Penetrating .sclerotomy with diatltenny lias » very definite place in the 
treatment of absolute glnucotna. Jtnnkin, 1 working at Wills Hospital, has 
in a certain number of eases had very satisfactory results in quiet absolute 
glnuconia by the utilization of three or four Walker quill punctures made 
sulieonjunetivally iu the region of the equator, two or more in cadi of the 
four quadrants outlined by the recti. Whether or not these continue filtra- 
tion ns vitreous fistula* or not, is at the present time unknown. Pathological 
examination of such an eye removed after death, wherein normal tension 
has lieen held, w ill he quite enlightening. 

Vogt* uses and recommends very highly an anterior diathermy scleral 
puncture which he calls “cyclodiathermy.” The punctures are made sub- 
conjunctivally over an area one-half the circumference of the globe with a 


TVruonal communication. lSiO-1040 
Kim. Monaubl. f. Augenh., 103, 391-505, December, 
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needle 0.5 mm. in length and approximately 0.1S mm. in thickness, using 
a current of 00 milliamperes. Approximately 100 to 150 punctures are 
made in an area extending 2 mm. from the limbus to 4 or 5 min. from the 
limbus. 

Naturally, the insertion of the recti muscles must be remembered, and 
avoided. This cj clodiathermy thus overlies the flat portion of the ciliary 
body and perhaps the anterior retina. Some vitreous loss may occur. The 
iris, vitreous, and retina may also be damaged and hemorrhages appear 
into the anterior chamber. The possibility of a scleral slough is also to l>e 
rememliered. Vogt quoted one such case in which this occurred, but the 
eye was successfully repaired. 

The danger of the operation, naturally, lies in damage to the lens and 
cornea. It is for this reason that the punctures should not he made within 
2 to 2 5 mm. of the limbus. 

Wagner (H.) and Richner 1 reported 72 to 73 per cent recovery in 47 
patients. This is an unusually high percentage, considering the fact that 
these all were patients who had not responded to other forms of treatment, 
the operation being done usually in an attempt to spare the patient an 
enucleation. 

In discussing iridectomy and sclerotomy in its relationship to glaucoma, 
Dr. Otto Barkan has furnished the following description of liis recently 
devised operation. 

IRIDECTOMY AXD FCLEROTOMY FOR GLAUCOMA WITH 
SHALLOW ANTERIOR CHAMBER 
Bt Dr. OTTO BARKAN' 

SVN FRANCX-CO, CWIFORNJA 

Iridectomy is inadequate as an early operation in cases of the shallow cham!>er 
type in which peripheral adhesions have not yet formed and in the presence of good 
central vision, because it mutilates the pupil, causes glare, astigmatism and more 
often than not necessitates wearing glasses which were not needed before. It is 
furthermore exposed to the criticism of uncertainty of action since incarceration of 
ms, postoperative adhesions in the angle or other technical imperfections may 
easily occur due to the shallowness of the chamber and, in cases of high intra- 
ocular pressure, precipitate a malignant course. 

The main technical difficulty of iridectomy in shallow chamber type of glaucoma 
consists in entering the knife in such a wav as to obtain an adequate basal excision 
q( the root of the wis without resultant injury to intra-ocular contents or to ultimate 
visual function Various methods such as posterior sclerotomy, intravenous injec- 
tion of glucose, and retrobulbar injection of adrenalin hate been employed to 
prevent too sudden reduction of tension and forward propulsion of intraocular 
contents in high tension cases. Incision “ab extemo” has been recommended for 
the same purpose but this is inadequate, as it encourages the formation of peripheral 
adhesions, u hich increase the obstruction at the angle. 

In addition to technical difficulties the lack of indications as to which cases were 
suitable has lid to inadequacy of iridectomy. Frequently in the past iridectomy 
has been wrongly applied to the open angle and deep chamber type of glaucoma, 
or to late cases of narrow angle and shallow chamber with organic adhesions in the 
angle 

It is evident that an operation which safely restores the physiological direction 
of outflow of intra-ocular fluid would be preferable to those that establish an 
abnormal outlet and create new and dangerous difficulties. 

To be adequate an operation for shallow chamber glaucoma should widen the 
entrance to the angle over at least one-half or more of its circumference, preferably 

i ZUchr. f. Augenh., 689. 1048-1053, October 2$. 1930. 
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the upper because this is normally the narrower and is the first to close, and also 
because of later appearance. 

It occurred to the writer 1 (Barkan) that the desired effect could be obtained 
with both safety and ease by deepening the anterior chamber before, during and 
at the end of the operation by injecting saline solution and then excising a small 
piece of the root of the iris at one or preferably several points along its circumference 
Posterior sclerotomy facilitates the deepening in cases where the vitreous is liquid. 
In cases with solid vitreous or high vitreous pressure and very shallow chamber in 
which malignant course threatens aspiration of § cc. of vitreous with a syringe 
may be employed advantageously. Injection of the anterior chamber as the final 
step of the operation results in deepening and permanent restoration of the chamber 
thus preventing the formation of adhesions in the angle. Such excisions of the root 
of the iris when performed through several appropriately placed small incisions 
instead of through a single large one can be made to include a« large an area of the 
circumference as desired without any untoward sequela? It is exodent that this 
cannot be accomplished by means of classical total iridectomy without so large 
an incision and opening of the eyeball as to endanger and grossly disfigure it 

Technique. -The pupil should be miotic, the eye having been well treated with 
physostigmin before operation. Local preparation is the same as for any intra- 
ocular operation. The lashes of the lias should be clipped Akinesis is secured 
in the usual way. Local anesthesia is obtamed by means of instillation of drops of 
I per cent pontocaia hydrochloride. Injection of 4 per cent novocain (without 
adrenalin) into the superior rectus muscle. This helps downw ard rotation sufficiently 
to dispense with a superior rectus suture. Retrobulbar injection of I cc solution 
of novocain 4 jjer cent with the addition of 1 drop of adrenalin 1 to 1000 Insertion 
of speculum. 

Posterior Sclerotomy.— After turning back a small flap of conjunctiva the lower 
outer quadrant of the sclera is punctured with a cataract knife In cases of liquid 
vitreous or in those in which the pressure is not too high posterior sclerotomy 
facilitates subsequent deepening of the anterior chamber by means of injection 
In some cases of very high vitreous pressure or in those in which the vitreous is 
not fluid posterior sclerotomy docs not soften the eyeball nor does it facilitate the 
subsequent deepening since no vitreous has been lost. In these cases in which tbe 
chamber is very shallow and malignant course threatens aspiration of § cc of 
vitreous with a Zur N'eddcn needle (Zur Nedden punctured the sclera directly 
with his needle 5 to 6 mm. posterior to the limbus. It is preferable to first make 
the puncture with a Graefe knife. Further experience will decide whether it is 
preferable to place the posterior sclerotomy 6 mm posterior to the limbus or in 
the lower outer quadrant), with lumen 0 6 or 0 7, inserted towards the center of 
the bulbus (up to the ball of the Zur Xedden neeale) may be advantageously em- 
ployed. This aspiration of vitreous adequately reduces excess vitreous pressure 
and prevents the iris lens diaphragm from being pushed forward to block the 
wound and angle when the anterior chamber is evacuated. In the cases where it 
is indicated it prevents the possibility of a malignant course more certainly than 
a posterior sclerotomy alone or when combined with deepening of the chamber 
It softens tbe eyeball but does not in itself deepen the anterior chamber appreciably 
It facilitates the later deepening by injection of salt solution since the latter is not 
so readily accomplished without preliminary reduction in volume of vitreous 
Deepening of tbe anterior chamber by means of an injection of physiological saline 
The eye is fixated at the nasal limbus with an Elschnig forceps. The incision i“ 
made with another Graefe knife, the puncture being placed within cornea! tissue 
about 1 mm. from the temporal selero-comeal border in the horizontal meridian 
and oblique so that the inner eud of the incision is situated at least half way or 
more to the pupil. Next a solution of fluorescein, 2 per cent, is dropped on the 
cornea in order to render the puncture plainly visible and the tip of a dried iodine 
applicator placed on the wound for a moment. A 29 bore steel needle with blunt 
edges (if the edges of the needle have not been duller! the tip is apt to catch in the 
walls of the obhque wound canal or in Descemet’s membrane) and attached to a 
I cc. Luer syringe is inserted into the anterior charalier with stricte«t a«epM«. 

* Barkan: Glaucoma: Classification, Causes and PurRicsl Control (Results of Micro* 
Boniosropie Research), read before the Annual Meeting of the Vssocialion for Research in 
Ophthalmology , Sati Francisco, June U. 103S, 
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Physiological saline is injected into the chamber until the iris diaphragm is pushed 
well back. A circular concave trough of iris is wen to form around the lens, the 
posterior chamber having disappeared. Deepening and injection of the anterior 
chamber facilitates the proper execution of the next step of the operation, namely, 
placement of the keratome incisions and excision of the root of the iris from under- 
neath the limbus. 

The eye is now fixated at the lower limbus with EI*chnig or three prong forceps 
and an obhque incision with a very sharp keratome is made beginning not more 
tha n 1 mi llim eter scleral to the corneo-scleral border (Fig. 463). The incision thus 
starts just within scleral tissue. Proceeding obliquely, it almost immediately comes 
to lie within corneal tissue since this part of the limbus is made up mainly of corneal 
tissue, only the outer byer consisting of scleral fibers. Closure of the above described 
incision is immediate and the anterior chamber becomes reestablished spontaneously 
within a short tune since there is no seepage from the wound. Furthermore, the 
chamber may be artificial!}' restored and deepened by means of an injection at 
any time during the course of or after completion of the operation. 



Fig 4G3 — Diagram to demonstrate the Mirgical relations of the angle of anterior eham!>er 
and limbus The chamber has been deepened Note position of valve keratome incision in 
this procedure. "Dotted line at -Y shows usual direction o! keratome incision for indectonij 
in glaucoma (Barkan, personal communication ) 

The advantage of restoring, maintaining and deepening the anterior chamlier is 
manifold. U prevents intra-ocular hemorrhage bv maintaining intra-ocular pres- 
sure; it avoid* incarceration of the pillars of the iris and assures a perfect mechanical 
result in that the patient leaves the operating room with a deep chamber, open 
angle and no chance of further loss of aqueous or collapse of the chamber; post- 
operative adhesions of the iris in the angle arc thus effectively prevented. When 
the incision is properly placed and in spite of the inner (comrisl) wound lip being 
considerably anterior to the entrance of the angle (the internal annular ring of 
Fchwalbe) and to the border of Descemet's membrane, it is yet quite easy to grasp 
the iris near enough to its root with special iris forceps (the-4 forceps and the needle 
may be obtained from tbe Storz Instrument Company, St. LouK Mo.) to assure 
excision of the root of the iris but leaving the sphincter intact. Deepening of the 
chamber (posterior displacement of the iris diaphragm) makes it possible to give 
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the desired placement and direction to the comeat incision as also to grasp the 
iris near its root. 

Three successive keratome incisions and peripheral iridectomies are performed 
in the manner described. (One excision performed in this manner is also sometimes 
sufficient.) It is usually found necessary to deepen the chamber with injection of 
saline solution after the completion of each iridectomy. The chamber should be 
deep and the angle open before the patient leaves the operating table 
In order to prevent adhesions of iris to the inner wound lip it is sometimes neces- 
sary to use a spatula and on two occasions I (Barkan) have found it convenient to 
relieve an anterior thread-like incarceration of iris by means of a sweep of the end 
of the injection needle while it was inside the anterior chamber. 



Fig. 464. — Photograph or model showing postoperative micro go tuoscOpic appearance 
A, Schlemm'c canal. B, internal annularnng of Schwalbe. C, emus of angle. />. sclero-corneal 
trabeculum, E, widening of entrance to angle and posterior displacement of ina diaphragm in 
region of coloboma on the left, on right, beyond region of operation, onlj slight widening of 
entrance to angle; F, anterior surface of iris; G, cornea; H, posterior surface of in» (Barkan 
personal communication ) 

Postoperative Care.— At the completion of the operation, solution of e*»enne 

1 per cent is instilled, and e^erine ointment 1 per cent applied. The pupil should 
be miotic during the first week postoperative m order to keep the root of the ins 
out of the angle. If there is a tendency toward formation of posterior pigment 
adhesions it may be necessary to dilate (temporarilv) the pupil with suprarenm 

2 per cent or solution of adrenalin chloride 1 to 100. This should be done with due 
caution, however, since the chamber is shallow in this type of glaucoma and mydri- 
asis may close the remaining angle and increase pressure. The end-result of the 
operation is schematically shown in Figure 451. 

CYCLODIATHERMY 

Some time ago Rankin, at Wills Hospital, found fair success in absolute 
glaucoma with transcleral diathermy in the four quadrants lying between 
the four recti. Naturally there is no improvement of vision, but the eyes, 
in the successful cases, retained stabilized tension, and were painless. 
Albaugh and Dunphy 1 applied a similar principle, though non-perforating, 
to the ciliary body as a satisfactory procedure in certain cases of glaucoma 
either intractable to earlier surgery, or in situations where the opening of 
the globe with consequent sudden reduction of the inner ocular pressure 
was to be avoided. Their pathological sections showed that after operation 
there was a definite destruction of the ciliary body. Figure 405 is the 

* Cjclodialhcrmy, Arch Ophlh , io1 27, Xo 3, SIvch, 1912. 
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illustration from their article illustrating the technique. A flat electrode of 
the Weve type is used under local anesthesia, an application of from eight 
to ten seconds for each contact using 35 milliamperes of diathermy. The 
conjunctiva is closed with silk sutures and atropine used postopmtively. 
There is no doubt, from their work, that this procedure has a place in 
haemorrhagic glaucoma and in certain other intractable forms of secondary 
glaucoma where the ele\ated tension cannot be controlled otherwise. 



Fig. 4l>5 —Drawing of non-perforating cjclodiatliermj (Alhaugh and Dunphy, courtesy of 
Arch Ophth.) 

IRIS INCLUSION OPERATIONS, IRIDOTASIS, AND IRIDENCLEISIS 

One occasionally hears the statement, relative to iris inclusion, that since 
iris prolapse, even though subconjuncti\al, is a complication usually care- 
fully prevented, the same procedure being deliberately perpetrated clin- 
ically for therapeutic purposes seems inconsistent- The unsoundness of the 
apparent contradiction is proven upon the basis of actual findings. An 
accidental ins prolapse forms a cy stoid scar, in that there is an incarceration 
of iris tissue present which, however, does not include the pupillary margin. 
Hence, the bulging of the iris is simply a diverticulum from the posterior 
chamber now subcon junctivally placed and without filtration. It remains 
irritable and is irritating to the contiguous ciliary body. The channel 
through which the prolapse occurs undergoes cicatricial closure and sub- 
sequent cystic degeneration develops in the incarcerated prolapsed iris 
tissue. It is cosmetically a blemish and surgically a fault which must lie 
corrected. Every ophthalmologist has seen these bullous-like incarcerations 
following cataract extractions, as a complication of trephining, wherein the 
patient has forced the iris through the trephine opening, and after trau- 
matic lacerations of the cornea. Their irritable state is evident, their lack 
of filtration is quite pronounced, and the cystic degeneration which occurs 
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therein may proceed to such an extent that it will reach the size of a small 
pea and even greater. Iridotasis and iridcnclcisis, on the otlier hand are 
surgical procedures not complicated by concomitant trauma nor by the 
trauma and irritation of previously performed operations. The pupillary 
margin is everted and lies extra-bulbar, and the subconjunctival space is 
connected through the filtering cicatrix with both the anterior and the 
posterior chambers. The postoperative wound remains open, is constantly 
bathed in aqueous, the overlying bleb becomes moreor less multilocular and 
subsequent cystic degeneration of the incarcerated iris cannot and does not 
occur. The free border of the sphincter iridis lies flat against the sclera and 
the meridional cuts, as outlined by Iloltli, prevent a constant traction upon 
the iris as the result of the incarceration. In the accidental iris prolapse 
first mentioned, this traction is constantly present and is undoubtedly a 
factor in the continued irritation. Surgically the two conditions are as 
dissimilar as is a stab wound through the abdominal wall unlike that of 
a deliberate and properly performed incision for a laparotomy. 

The anesthetic demands are not as rigid as with an iridectomy, for 
usually one is not operating upon an inherently painfid eye. The co- 
operation of the patient in holding the eye down during the operation is a 
definite assistance, and if it is necessary to operate under a general anes- 
thetic this function must be taken over by an assistant. In spite of the 
advantages of local anesthesia, it may be necessary to use avertin in many 
cases. The disadvantages of general anesthesia are far less than those 
disadvantages present in operating upon an unruly and uncooperative 
patient. The pre-anesthetic medication is the same, in these cases, as is 
that for most intra-octilar surgical operations. 

After preparations of the lid and the conjunctival cul-de-sac the blephar- 
ostat is inserted and a subconjunctival injection made of a few minims of 
2 per cent novocain with adrenalin or 1 per cent cocain with adrenalin, 
sufficient to balloon out the conjunctiva at the site of the operation. A 
flap is resected from above downwards to the limbus and folded down 
across the cornea. In forming the flap, the cuts need not be overly long, in 
that they should not extend too far down on the sides; in fact, the flap can 
be quite narrow and still be satisfactory. It should he, lion ever, as thick 
and as fleshy as is possible. Under certain circumstances, the van Lint 
tjpe of flap may be necessary and apparently is equally successful. It is 
quite essential that the incision of the conjunctiva then he absolutely 
timbal without leaving any cuff of conjunctiva. Tin’s is elevated and 
retracted by a temporarily placed suture. A retraction suture, however, 
should not be used in the reflected flap. It is not necessary and there is 
danger of tearing the flap by unnecessary or accidental traction thereon. In 
the case of the van Lint flap, two sutures should be placed, though untied, 
from the edges of the flap to contiguous conjunctiva, for instance, in the 
case of an iridendeisis at 12 o’clock, at 10, and at 2 o'clock; the loops of 
these sutures can be folded to the side. 

With the reflected flap held downward w ith forceps, or the sliding flap 
held upward through the suture by an assistant, the eyeball is fixed at the 
contralateral point on the limbus and a small sharp keratome passed 
through the sclera 1 mm. behind the comeo-scleral junction. The blade is 
directed through the sclera at an angle as for an iridectomy, being careful 
that the eomea is not split with a long and unsatisfactory interlamellar 
47 
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illustration from their article illustrating the technique. A flat electrode of 
the Weve type is used under local anesthesia, an application of from eight 
to ten seconds for each contact using 35 milliamperes of diathermy. The 
conjunctiva is closed with silk sutures and atropine used postoperath eh . 
There is no doubt, from their work, that this procedure has a place in 
hajmorrhagic glaucoma and in certain other intractable forms of second. in 
glaucoma where the elevated tension cannot be controlled otherwise. 



Fig. 405 — Drawing of non-perforating o elodiathermy (Albaugh and Dunphj , eourte-j of 
Arch. Ophth .) 

IRIS INCLUSION OPERATIONS, IRIDOTASIS, AND IRIDENCLEISIS 

One occasionally hears the statement, relative to iris inclusion, that since 
iris prolapse, even though subconjunctival, is a complication usually care- 
fully prevented, the same procedure being deliberately perpetrated clin- 
ically for therapeutic purposes seems inconsistent. The unsoundness of the 
apparent contradiction is proven upon the basis of actual findings. An 
accidental iris prolapse forms a cystoid scar, in that there is an incarceration 
of iris tissue present which, however, does not include the pupillary margin. 
Hence, the bulging of the iris is simply a diverticulum from the posterior 
chamber now subconjunctivally placed and without filtration. It remains 
irritable and is irritating to the contiguous ciliary body. The channel 
through which the prolapse occurs undergoes cicatricial closure and sub- 
sequent cystic degeneration develops in the incarcerated prolapsed iris 
tissue. It is cosmetically a blemish and surgically a fault which must l>e 
corrected. Every ophthalmologist has seen these bullous-like incarcerations 
following cataract extractions, as a complication of trephining, wherein the 
patient has forced the iris through the trephine opening, and after trau- 
matic lacerations of the cornea. Their irritable state is e\ ident, thetr lack 
of filtration is quite pronounced, and the cystic degeneration which occurs 
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incision. Figure 466, A, illustrates the incision with a keratome. The flap 
is being held down by an assistant, the eyeball is fixed below, and the 
keratome is introduced immediately back of the shoulder or roll of the 
limbus. In B, the flap is folded up against the flap of the keratome so that 
the operator can see immediately the tip of the keratome as it appears in 
the angle of the anterior chamber, as shown in B. 

As soon as the tip of the keratome appears in the 3ngle of the anterior 
chamber, the handle is depressed so that the plane of the cutting blade is 
parallel to the plane of the iris and the keratome passed into the anterior 
chamber for a distance sufficient to form an incision of 3 to 4 mm. In 
passing the keratome with this operation, it is best for the operator to 
stand to the right side of the patient, because the operator must see the 
point the moment it has penetrated the cornea. It is important also that 
the assistant lift the reflected conjunctival flap upward upon the blade of 
the keratome as soon as the tip of the keratome is engaged in the sclera 
itself (Fig 406, B). 



Fig 466 —Technique of mdenclei'ii operation- .4. corneal incision with a flap down, 
B, completion of corneal incision with the flap folded up: C. completing suture of case with 
prolapsed tongue of iris: D, schematic s Vetch to illustrate the prolapsed tongue of iris remain- 
ing after a single meridional indotomy. the second meridional to cut would be made to the left 
(reader's left) of the forceps grasping the ins. 

To lessen this complication and also to control satisfactorily the length 
of the incision, Yerhoeff* prefers to make his incision with a Ziegler knife 
needle. This can be used very satisfactorily for that purpose. One must 


» Am. Jour. Ophth.. 7.373. 1924. 
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be particular, however, that the incision is cleanly cut and not feathered as 
a result of the frequent strokes which may be necessary: Clapp states 1 that 
in those cases in which the anterior chamber is practically obliterated, and 
especially if the pupil is widely dilated, it is almost impossible to insert a 
keratome without either splitting the cornea or damaging the lens. By 
means of a very narrow Graefe knife the anterior chamber can be entered 
near the iris angle, and by careful manipulation the counterpuncture made 
and the incision completed upward, cither with an extremely large con- 
junctival flap or, as recommended by Bader, if the tension is very high, 
leaving a conjunctival bridge under which the iris can be prolapsed b\ 
means of iris forceps or a small hook. 

When the incision is completed, the keratome is to be w ithdrawn slow ly 
and with an oblique sliding motion so that the anterior chamber is not lost 
abruptly. Haemorrhage into the anterior chamber must be removed by 
irrigation, and any deformity of the pupil or prolapse of the iris, no matter 
how slight, corrected by irrigation and with an iris spatula. Closed delicate 
iris forceps with a slightly longer shank than is present on the usual ins 
forceps are then introduced. (In most of these cases the pupil has been 
held in miosis and the average type of iris forceps may not have a suffi- 
ciently long curve to grasp the sphincter iridis satisfactorily.) The incision 
is purposely small, in that one wishes the contained iris to be held in as 
compact a channel as possible. An incision of 3 to 4 mm. is, however, 
adequate in size to permit the introduction of the iris forceps and the sub- 
sequent withdrawal of the iris. Too long an incision also may permit the 
subsequent postoperative return of the iris to the anterior chamber. 
Borthen uses a special keratome having a shoulder so that it cannot pene- 
trate beyond a certain point. This is not an essential if one is particular as 
to the depth that the ordinary keratome is passed. As the iris is with- 
drawn, the flap must be again reflected by the assistant. As soon as the 
sphincter is free from the anterior chamber it should be held against the 
sclera firmly, but without undue pressure upon the globe. With pointed 
de Wecker scissors or with some modification thereof, a meridional cut is 
made into the iris on each side of the forceps where it grasps the iris so that 
the sphincter is cut in two places. Tension is prevented thereby, certainly 
minimized, upon the prolapsed tongue of iris remaining. 

In describing the meridional cuts for the iridotomv, Iloltlv wrote as 
follows: 


The assistant, who stands on the oppo-ite side of the surgeon, draws the part 
of the conjunctival membrane covering the subconjunctival tunnel down to the 
limbus corner; in doing this, he makes use of the blunt double hook. The surgeon 
uses the iris forceps w ith a regulating screw which widens it 2 mm . ; w ith this instru- 
ment in his left hand he grasps the ins near the edge of the pupil and draws the 
iris out so far that the upper part of the pupil and, through this, the pigment 
epithelium on the back of the iridial tent, are seen ju«t outside the hmbal incision 
A presbyopic surgeon should use a “RectavH-LupenbrilJe,'’ with a magnifying 
power of one and one-half for the operating distance of IB 5 centimeters. Through 
the extralimbal part of the pupil the surgeon inserts the one blunt blade of de 
Wecker’s iris scissors underneath the back of the iridial tent, while the other blade 
rests on the front of the tent; he bolds the scissors in lus slightly supinated right 
hand when operating on either eye. He now releases the iris from the forceps 
(the iridial tent lies between the two blades of the sei a «ors) and removes the iris 


I Trans. Am. Ophth. Soc . 32. 194, 1943. 

* Arch. Ophth., \oI 4, No 0. December, 1930: Kim 


Momhbl. f. Aujrenh . 79, 620, 1927. 
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forceps altogether from the field of operation. The meridional clip through the 
iridial tent is now made; the two sphincter angles of the narrow coloboma caused 
by the iridotomia retract somewhat into the anterior chamber; the double hook 
is removed, and the conjunctival wound is closed by a fine silk thread, which is 
removed the third day after operation. 

The original iridotasis of Adams (1812) was later worked out by Bor- 
then, 1 and by Harrower 5 who, Bulson states, is to be credited with having 
introduced iridotasis into the United States. Bulson, in a discussion on a 
consideration of the late operative results in glaucoma * did not speak of 
the meridional cuts into the iris, i. e., iridotasis, for his technique empha- 
sized the incarceration of the sphincter iridis alone and did not incise the 
iris itself. Goldenberg* stated that the operated cases disclosed a distinct 
freedom from all symptoms, and if a glaucoma operation was indicated in 
the presence of n mature or immature cataract, there seemed to be no con- 
traindication to the iridotasis technique. 

After the suture is in place, the tongue of conjunctiva and the bleb 
should be patted lightly with the curved flat of an iris spatula to place the 
iris inclusion smoothly against the curve of the sclera, for it may have 
become disarranged somewhat while the suture was being inserted. 

The postoperative dressing is rather important. Mydriatics and miotics 
have a relationship to iridencleisis which is less ambiguous than is that 
toward iridectomy. It is almost as rigid as is the relationship which they 
hear to comeo-scleral trephinings or to irido-sclerectomies. Atropine may 
be instilled at the time the postoperative dressing is applied, but no atro- 
pine is to be instilled subsequently. If synechia* seem to be developing 
during the convalescence, it is better to use adrenalin and cocain or even 
homatropin solutions rather than atropine. The anterior chamber forms 
rather slowly, though not as slowly as the reformation following trephining. 
Hence, synechia; are not as likely to develop as after trephining. Further, 
the coloboma forms a larger pupil than is that present with the intact 
sphincter of the peripheral iridotomy of a trephining. This removes the 
sphincter somewhat from the greatest curve of the lens and is another 
factor undoubtedly in the less frequent formation of postoperative synechiae. 
It is doubtful whether the greater iris trauma, because of the greater amount 
of surgery to the iris, plays any role. Practically and actually, the post- 
operative care of an iris inclusion operation, while equally rigid in its 
demands, as with any form of filtration bleb surgery, seems to proceed with 
but few late complications. 

The suture can be usually remo\ed on the fifth day. It may be grasped 
at either end and withdrawn, or even better, withdrawn from the middle 
after picking up a loop of suture showing there. A drop or two of holocain 
will render this procedure quite painless. If the suture does not release 
readily from the conjunctiva and one is certain that no knots were included 
while it was being inserted, it is perfectly proper to wait a day or so, at 
which time it can undoubtedly be withdrawn quite readily (Fig. 466). 

The eye begins to white as soon as the anterior chamber is reformed. At 
that time the use of miotics should be started routinely and continued 
throughout the entire period of convalescence. Their continued u«e 

« \rch r Aucenh., 68. 145. 1910-1911; Arch. Ophtb . 40, 405. 1911. 

* Arch Ophth.. 47. 37. 191S; Trans Am Ophth. Sot . 13. 402. 1913; Ibid., IS. 122. 1917. 

i Spaeth. E. B : Trans Am. Acad Ophth. and Otolsryns . 192S. 

* Am Jour. Ophth.. 8. 353. 1923. 
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depends upon the subsequent tension. In many of these cases, when under 
close observation, the miotic may be discontinued early. 

Massage of the eyeball through the Closed lids is important. It is to be 
started lightly and for a very few moments only, as soon as the eye is pain- 
less. Two periods daily of two minutes each is the average amount neces- 
sary. The massage is carried out exactly the same as one would palpate 
the eyeball with the fingers for estimating the 
ocular tension. It is not at all impossible to 
evacuate the entire anterior chamber through 
a bleb by means of this massage. Practically 
and histologically, three to six months inter- 
vene before the subconjunctival channel is 
wholly formed into a static filtering tunnel. 

Swett 1 has presented a rather interesting 
substitution technique for iridencleisis which 
can well be used in instances where a satis- 
factory inclusion operation could not be car- 
ried out. This is especially so in cases of 
secondary glaucoma with degenerated irides 
and in instances wherein the tongue of iris 
has become detached, inadvertently and f, 0 -iG7.-iridenciei-.il bleb 
perhaps by too wide a snip of the scissors si* months after discharge from 
while the tongue was being formed. Swett’s tbe hospital ‘ 
original technique is as follows: 

A conjunctival flap is made above, but not dissected free dow n to, the limbus 
The incision into the anterior chamber is usually made with a keratome, but if 
the chamber is shallow a Graefe knife is used, the incision being about six milli- 
meters in length. A moderate-sized iridectomy is then performed with de Wecker 
scissors and the section of tissue of the iris removed is floated out on ph\ siological 
solution of sodium chloride. The small section of tissue of the ins is picked up on 
a repositor and inserted into the anterior chamber by a sweeping motion, it is 
placed in the sharp angle of the incision, where it is firmly gripped as the edges of 
the wound come together. The conjunctival flap is smoothed into place, and the 
eye is dressed. The fragment of iris is firmly held in the angle of the incision. 

Swett neser experienced nnv difficulty in this becoming dislodged. A 
postoperative conjunctival suture is definitely indicated. 

Complications to an Iridencleisis Operation.— These may be subdivided 
into immediate and late. The immediate complications are rather similar, 
by reason of the technique, to those of an iridectomy; hence, repetition is 
not necessary here. The demands of the iris inclusion operation, however, 
do modify them in part. Especially outstanding are: (1) haemorrhage into 
the anterior chamber; (2) tearing of the iris during its incarceration; and 
(3) slipping back of the tongue of the incarcerated iris into the anterior 
chamber. The late complications are: (1) delayed formation of the anterior 
chamber; (2) postoperative iritis and the formation of svnechise; (3) the 
return of ocular hypertension; (4) cicatrization nnd closure of the filtration 
bleb; and (5) the handling of subsequent cataract changes. 

The Contraindications to an Iridencleisis Operation.— By glancing at 
the chart on. page 719 one can see that, in general, iris inclusion operations 
(with eorneo-scleral trephining) seem to be one of the two operative pro- 
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cedures which adjust themselves more or less satisfactorily to many glau- 
coma problems. Contraindications are any acute congestive phase of any 
type of glaucoma. When the response to medical treatment is successful, 
in the congestive phase of an acutely congestive form of glaucoma, an iris 
inclusion operation will replace to a very satisfactory degree an earlier 
anticipated iridectomy. In addition, it is much more lasting by reason of 
its continued filtration. An iris inclusion operation is contraindicated in 
cases with extensive degeneration of the iris. Jt is contraindicated in 
secondary glaucoma in the presence of iritic inflammation, in the presence 
of synechias which would prevent a satisfactory incarceration, and in those 
cases of iritis glaucoma with a history of repeated iritic inflammation. In 
general, any surgery except that of an enucleation is contraindicated in 
absolute glaucoma, but Holth feels that he has had good success in main- 
taining an eyeball by means of an iridendeisis. 

Usually an iris prolapse should be replaced before one may proceed with 
an iris inclusion operation. Nevertheless several men plan their limbal 
incision deliberately, so that as soon as it is completed the iris will prolapse 
spontaneously. De Wecker, 1 in discussing the treatment of ocular hyper- 
tension secondary to iridocyclitis, plans very carefully, hoping to obtain 
such a spontaneous protrusion of the iris. He makes a large conjunctival 
flap down to the cornea and then a 5 mm. linear incision tangentially to the 
cornea. If the prolapse occurs immediately it is seized with forceps and two 
meridional incisions made through the sphincter. The two pillars formed 
by these incisions are slightly separated and incarcerated in the wound 
itself, rather than incarcerating the tongue which lies between the two, as 
with the technique of Holth and Gjessing. (See Fig. 40G, D.) 

The complication of hemorrhage into the anterior chamber is unfor- 
tunate if it occurs after the iris inclusion. It would be most unwise to 
attempt irrigation of the anterior chamber then. Because of this, before 
the inclusion is done, the operator must be certain that all blood has been 
removed from the anterior chamber, and further, that there is no con- 
tinued bleeding from the conjunctiva or from the edges of the wound. 
\Yhile the operator is prolapsing the iris, and especially while incising the 
iris, the assistant should keep the flap down over the cornea and hold a 
small, wet, pointed, cigar-shaped rolled sponge close to the bit of iris so that 
any haemorrhage from here will be absorbed immediately, before it gets 
into the anterior chamber. Further, the bared sclera should be quite dry- 
before the suture is placed into the conjunctiva. 

A seriously degenerated iris is a contraindication to the operation because 
of the difficulty of incarcerating au iris with an abnormal texture. In many 
eases the iris is not wholly normal and demands careful manipulation to 
prevent tearing. If the patient should move during its incarceration, the 
iris will be torn. Moreover, occasionally after it is incarcerated, further 
damage is done to the iris while releasing the iris forceps. Darkly pig- 
mented i rides seem to shed pigment granules rather readily. This is of no 
clinical significance. The cuts into the iris on both sides of the closed iris 
forceps should be parallel one to the other; if they converge, the cuts may 
leave such a narrow bridge of iris stroma remaining that the tongue of iris 
will tear off and tbe operation be completely- nullified. Greenwood, 2 in dis- 
cussing operations for chronic glaucoma, stated that in a few cases in 

1 Arch, d'ophth.. S3. 166, March, 1936. 

* Arch. Ophth.. 10. No 4, 4T4, October, 1933. 
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which iridencleisis was started, a friable iris became injured to such an 
extent that it was thought best to change the procedure into a modified 
Lagrange operation. 

A slipping of the tongue into the anterior chamber occurs occasionally at 
the time of the operation and sometimes later. Too large a keratome 
incision is the most common cause for the retraction of the iris into the 
anterior chamber. The incision must be sufficiently large to permit the 
introduction of the closed iris forceps and their subsequent opening for at 
least 1.5 ram. so that the iris can be satisfactorily grasped, but an incision 
greater than this is not only unnecessary, but it is in error. If retraction 
occurs immediately, it may be possible to pick up the tongue of iris tissue 
formed with the iris forceps and again incarcerate it, but one must be very 
careful not to damage the lens. If it does occur, it is better to proceed with 
an irido-sclerectomy. 

The Late Complications. — Delayed formation of the anterior chamber 
and the too early formation of the anterior chamber are both not uncom- 
monly seen. The latter of the two is rather likely an indication of a con- 
tinued or recurrent iritis and suggests lack of immediate postoperative 
filtration. Early massage to the eyeball may correct it. Synechias develop 
more commonly with its presence than otherwise. The delayed reforma- 
tion of the anterior chamber is not especially distressing. Perhaps it is 
rather gratifying in that it does indicate continued filtration. The patient, 
however, should not be permitted out of bed until the anterior chamber is 
formed. Its outstanding clinical significance is the possibility of sj nechia?, 
and these can be prevented usually by the alternate use of adrenalin and 
cocain as a mydriatic, and the subsequent closure of the pupil by miotics, 
tugging the iris sphincter open and shut to prevent them or to break them 
if already formed. In severe and intractable cases, glaucosan must be used, 
even to the subconjunctival injections of the dextro-rotatoric form, though 
the Ievo-glaucosan by instillation seems to be equally efficacious. 

Foreign proteid therapy following iridencleisis has, it seems, been fre- 
quently beneficial. Certainly the mild forms of iritis occasionally seen and 
occasionally stirred up after manifestly secondary forms of glaucoma have 
receded promptly with its use. 

A return of hypertension is unfortunate, but not always fatal. It may 
occur even in the presence of a filtering bleb. There is no doubt that the 
tension responds to miotics better after an iris inclusion operation than 
before, and this, plus massage, will usually be sufficient to reestablish 
normal ocular tension. If unsuccessful, subsequent surgery is necessary. 
In these cases with the iris prolapsed under the conjunctiva in the form of a 
knob-like elevation, the tension may later become elevated. Clapp* dissects 
back the conjunctiva over the iris to a point near the limbus, and excises 
the apex of the protrusion, after which the conjunctiva is sutured in place. 
In fact, Clapp says, this procedure has proved so satisfactory that he 
believes that in cases of congenital glaucoma it is the operation of choice, 
since by this method a fistulous tract is produced which is lined by the 
posterior surface, or pigmented layer, of the iris. This does not seem to 
manifest the same tendency to close as do either a trephining or other 
types of operation. 

Cicatrization of the bleb has been seen, though in some instances while 
the bleb disappeared the ocular tension remained within the normal limits. 

» Trans. Ophth. Soc.. 32. 196, 1934. 
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This complication may occur within the first three to four postoperative 
mouths. From the histological examination of some of these cases it seems 
as if it is the result of tire incarceration of ciliary processes into the filtration 
channel. Perhaps postoperative iridocyclitis is also a factor. 

The handling of cataract as a complication following iris inclusion oper- 
ations is not difficult- A coloboma, for the extraction, is .already present, 
an inferior incision may be done, though it is not necessary, as with trephin- 
ing, for one can complete a corneal section without passing the cataract 
knife through the filtering cicatrix. In general, a two-eared conjunctival 
flap should be formed before the comeal section, its two lobes of a generous 
size lying on each side of the bleb. The cataract knife, as it emerges, will 
leave the eye at the limbus posterior to this double dog-eared flap, but 
anterior to and lower than thefiltering bleb. After the extraction these two 
flaps can be replaced with as many sutures as is necessary. 



Fie 4GS — Technique of iridotorsion. A. The position of the acentric flap is outlined as 
a~b and the uiei-ion by e-d Flap for OD would be from 10 JO o'clock to 2 o’clock, and 
for OS would be 1 30 o'clock to 10 o'clock on the nasal side. B. Reflection of flap for the 
corneal section Spot of India ink, attached to the sclera by touching with cautery point 
is to mark exactly the 1 torn , point from the limbus for the exit of the knife, C, The 
location for the sclerectomy, this to be done with scissors D, The technique of the irido- 
torsion. One pillar of the iris has been cut. after its prolapse by a fine hook, the opposite- 
uncut pillar is wound, pigment later inside, upon a fine dental probe E shows the suture 
with the cushion of wound up ins (Denig, courtesy of Arch. Ophtli ) 

Indotorsion.— Denig 1 feels that his operation, iridotorsion, is the most 
logical and anatomically correct procedure for obtaining a fistulization with 
filtration by means of irb incarceration. Denig also states that eyes oper- 
ated by iridotorsion are much more resistant to late infection by way of the 
conjunctival cul-de-sacs because of the iris cushion which closes the opening 
in the sclera following his operation. He states, his operation is not indi- 
cated in any case save simple non-inflammatory and chronic inflammatory, 
both primary glaucoma. His technique does emphasize the fact that 
filtration occurs very satisfactorily in incarceration channels which are 
lined with iris pigment. 

* Arch. f. Ophth.. 125. 156. 1330. Klin. Monatsbl. f. Augenli., 99. 1, 1937; Atch. Ophtli., 
vol. 24, No 3. September, 1340. 



CHAPTER, XXIII 

SURGERY OF GLAUCOMA— (Concluded) 

SETON OPERATIONS 

Repeatedly results are reported from their use which are certainly 
good. It is quite possible that circumstances may arise in which the 
operations are indicated. 

jMayou, in 1912, presented the first of these. His procedure was the 
insertion of a black silk thread, 5 mm. long with a knot at one end, into the 
anterior chamber through a sclerotomy incision. A conjunctival flap was 
formed and the silk knot covered by this flap. Zorab, at the same time, 
presented 10 cases operated by a slightly different method, in that he used a 
looped silk suture also buried beneath the conjunctiva. 

Herbert 1 presented the second of these operations. His procedure con- 
sisted of making a linear sclerotomy, subconjunctivally, and then fixing a 
small gilded metal rod or knotted thread into the wound for twenty-four 
hours. The rod or thread rested on the surface of the conjunctiva, depres- 
sing this into the underlying scleral wound. Elliot states, “The method 
does not appear to have been tried very far or to have appealed to ophtha- 
mologists.” In the suture filtration operation by Clay, 5 the usual con- 
junctival flap is prepared under cocam or novocain adrenalin anesthesia. 
The technique is as follows: 

The second step is done with a broad keratome. The eye is fixed in the usual 
manner, hile the assistant holds the conjunctival flap down. The point of the 
keratome passes into the sclera 3 mm. back of the limbus, and as it passes into the 
anterior chamber, the assistant pulls the flap up over the keratome so that the 
operator may follow the movement of the keTatome. A broad incision should be 
made; with the flap held up by the assistant, the operator does a broad iridectomy. 
The mo3t important step in the operation is the proper placement of the sutures 
The assistant pulls the conjunctival flap well down. The operator, with a pair of 
iris forceps, lifts up the sclero-comeal lip, and with a mattress suture, using a fine 
cutting curved needle and No. 1 black silk, passes it through into the anterior 
chamber, and then it is brought out through the incision; the second needle is 
passed in a similar manner, I mm. to the side. 

Row 5 described a technique carrying back to Herbert’s original seton 
operation. He recommended it in instances of absolute glaucoma and in 
those eyes wherein previous operative procedures have been unsuccessful. 
Row’s experimental work with irido-platinum wire resulted in cataract 
formation. He therefore devised the insertion of a loop of horse hair, this 
being introduced through a cyclodialysis incision, the loop being advanced 
through the channel until it appeared in the anterior chamber anterior to 
the root of the iris, that is, a supra-choroidal implantation. The two ends 
which protruded through the sclera were cut off so that about 2 mm. of 
horse hair remained exposed on the outer surface of the sclera. These were 
covered over by the conjunctival flap. Row found that it was necessary 
to introduce a Knapp iris repositor into the cyclodialysis channel to act as a 

* Proc. Roy. Soc. Med.. June, 1914 

* Trans. Am. Acad. Ophth. and Otolaryng , p. 279. 1928. 

» Arch. Ophth , 32, No 3. 325. 1934. 
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guide for the horse hair as it was fed into the channel with a pair of tissue 
forceps. 

It seems to the writer that the disadvantage of this operation is the 
deliberate retention of this foreign body at the site where it is retained. It 
is almost as if one were playing with the possibility of sympathetic 
ophthalmia. 

Wolfe and Blaess 1 devised a new type of seton operation in which the 
subconjunctival manipulation of the seton may be substituted for additional 
surgical treatment when secondary rises of tension occur. Their technique 
was abstracted in the Year Book of Eye, Ear, Nose and Throat (p. 24S, 
1030). Cocam instillation and a retrobulbar injection of procaine-epine- 
phrine are used for anesthesia and for a temporary lowering of the tension. 
A conjunctival pocket flap is made on each side of the cornea, and under 
each a Keratome incision is made into the anterior chamber. The seton, 
consisting of white braided silk, is placed in the anterior chamber by means 
of a lacrimal needle , and hoth ends are allow ed to protrude under the pocket 
flaps. The conjunctival incisions are then closed with continuous black 
silk sutures which are removed on the fifth dav after establishment of the 
conjunctival flap. If the drainage established by the seton later becomes 
inadequate and the tension again rises, the conjunctiva is anesthetized, 
and each end of the seton (thread) b seized with forceps through the con- 
junctiva and drawn slightly from side to side. This reopens the filtration 
channels and reduces the tension without again opening or incising the eye. 
Woods (A.), Wolfe and Blaess me the operation in cases of absolute glau- 
coma and in glaucoma in which previous operations had failed. They feel 
that their operation b a simple and easy means of controlling any secondary 
rise in tension which might occur without the necessity of resorting to 
further and more extensive surgical methods. 

CORNEO-SCT.ERAL TREPHINING 

The operation of corneoscleral trephining, first devised by Elliot while 
on dutv with the Colonial Indian Medical Service and puhlblied in De- 
cember of 1009, was a description of hb first 50 cases. It is a rather com- 
mon error to consider the corneo-scleral trephining as a modification of 
Fergus' operation. It may be that this technique did simulate the corneo- 
scleral trephining, but the former of the two b essentially a scleral trephin- 
ing with a cyclodialysb, opening the suprachoroidal spaces and draining 
the anterior chamber suboonjunctivally through tlib channel. Elliot's 
operation is, as nearly as b possible a counterpart of tbe operation of 
Lagrange, making allowances for the use of a trephine instead of sclerectomy 
scissors; the iridectomy being added, however, not as an integral part of the 
operation but merely to avoid the risk of iris prolapse. 

The operation may be divided into several important steps. It b quite 
proper that one should, in discussing this operation, use as a general outline 
the surgery as presented by Elliot. 

The various steps for consideration are: (I) anesthesia; (2) the flap; 
(3) the corneal split; (4) the trephine opening; (5) the iridectomy; (G) the 
toilet of the wound; (7) the suture; (8) the immediate and late postoperative 
cxi re. 

* Am. Jour. 0|jhth . 19. Xo. 5. <00. 1935 
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Anesthesia. — Usually the operation can be done under local anesthesia. 
Avertin may be substituted for a nervous, restless, or apprehensive patient. 
The immediate preoperative ocular hypertension can be ameliorated to a 
great extent by a retrobulbar injection of novocain and adrenalin fifteen 
minutes before the operation. The higher degrees of hypertension seem to 
hinder the proper absorption of all drugs used for local anesthesia. This 
has been so frequently observed that it must be a fact. An eye in a sub- 
acute stage of congestive glaucoma is even less responsive to local anesthesia 
than are those cases with simple non-inflammatory types. The more recent 
the acute phase of congestive glaucoma, the more necessary is it to use a 
retrobulbar injection; not only for its anesthetic value, but also because 
this injection does lower the tension promptly and appreciably, though it 
continues for a very short time. The anesthesia is completed b\ the 
instillation of cocain and adrenalin into the cul-de-sac, and with a subcon- 
junctival injection of 2 per cent novocain or 1 per cent cocain at the site 
where the flap is to be lifted. This last injection is not so important from 
the standpoint of ease in elevating the flap, but because of its value in 
rendering the sclerotomy and the subsequent iridectomy as painless as is 
possible. Even with the best of anesthesia, the patient frequently winces 
as the sclera is perforated and may complain of great pain and demonstrate 
this by a most distressing look of cooperation at the time when the iris 
prolapse and the iridotomy are done. 

The Flap. 1 — The position for the trephining decides naturally the position 
for the flap. The usual type of flap lifted is one hinged at the cornea and 
dissected toward the cornea from the cul-de-sac. In certain circumstance^ 
it is wise and perhaps necessary to use a van Lint conjuncti\al flap instead 
of the one advocated by Elliot. Dupuy-Dutemps used such a flap routinely 
though, as Elliot states, his trephining opening is placed wholly in the 
sclera and is not corneo-scleral. Other finger-like flaps of conjunctiva ha' e 
been recommended at various times, but the}' offer no advantages over the 
two types already discussed. Cases may arise wherein the flap has been so 
badly torn during the surgery that a finger-like flap of conjunctiva is 
advisable. If so, von Mende’s technique of drawing this flap across the 
denuded cornea at the corneo-scleral trephine opening is logical. In such 
instances the frayed and perforated reflected flap, originally prepared, 
should be resected and discarded wholly, and the opening covered either 
with the finger-like flap or "ith a sliding flap. Elliot’s form of flap is to be 
preferred ordinarily, but the van Lint flap should be used when indicated. 
These indications include those instances where repeated trephinings ha'e 
been necessary; certain cases of secondary glaucoma following cataract 
operations "here the conjunctiva is adherent to the sclera and is unusually 
thin and delicate; trephinings which must be done upon the limbus ap- 
proaching 3 o’clock, 9 o’clock, or at G o’clock may be done " ith a van Lint 
flap, also in that this type of flap lends itself somewhat better to the surgery 
in these regions; and with some operators a sliding flap is used routinel' - 
The writer does not agree with this practice, even though his experiences 
"ith a sliding flap have been universally satisfactory. Corneo-scleral 
trephining in the presence of staphylomata also should have a sliding flap. 
Ordinarily, the amount of dissection necessary for a sliding flap is not an 

» See Benedict. Comeo-sclerat Trephining. Trans. Sect. Ophth., Am. Med. 'sen , 91, 13.1, 
1940 
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advantage; still it need not nullify any of the effects of the trephining. If 
a reflected flap has been used and, in the subsequent dissection it has been 
buttonholed to such a degree that the scleral opening cannot be satis- 
factorily covered, it may be necessary to supplement the reflected flap by a 
sliding flap at the completion of the operation so that the trephine opening 
may be properly covered with conjunctiva. 

Yerhoeff’s flap, as he states, has three very definite advantages: (1) it 
provides better permanent drainage; (2) it reduces the tendency toward the 
formation of a xesicular bleb; and (3) it greatly simplifies the entire oper- 
ation. The late results of his flap are to hold the filtering bleb within the 
small region and to prevent that edema of the cornea which occurs so fre- 
quently in front of the fistula. VerhoefTs technique 1 is as follows: 

With a Graefe knife the conjunctiva is severed exactly along the limbus for a 
distance of alwut 4 mm. With forceps grasping the cut margin of the conjunctiva, 
the latter is undermined with knife or scissors close to the sclera sufficiently far 
back to permit exposure of the area to be trephined and al~o to permit the flap 
readily to be pulled do«n well over the cornea. The comeal surface is now denuded 
of epithelium for a distance of about 2 mm. in front of the selected site. With one 
needle of a double-armed black silk suture (No. 1) a bite is taken in the comes 
about 2 mm. long, parallel to and about 2 mm. from the limbus. Each needle is 
then passed through the conjunctival flap from beneath. The two loops of suture 
are then placed on the sides, out of the way. The sclera is trephined, iridectomy 
performed, and the operation completed by pulling the small ooDjunctival flap 
over the opening and tying the suture. 

Verhoeff permits the suture to remain for at least one week, preferably 
longer. As a rule, the bleb ultimately retracts to the limbus, but occasion- 
ally it remains a short distance in front of it. Bentzen, up to the time of this 
report,* had been using a sliding conjunctival flap for almost three years. 
He feels that it is indicated for two reasons: first, most glaucoma patients 
being elderly, the conjunctiva is often atrophic and readily tom, and during 
the trephining and iridectomy the flap further may be buttonholed by the 
instruments; and the second reason be gave is that the reflected or sliding 
conjunctival flap gives a much thicker conjunctival layer overlying the 
trephine opening than that obtained through the classical Elliot con- 
junctival flap. 

The technique for cutting a sliding flap has already been outlined. It is 
exactly the same as that described in the section on iridendeisis. The 
important thing relative to this flap is to be sure that it is cut free as close to 
the limbus as is possible, so that there is no danger of carrying epithelial 
cells into the trephine opening and causing thereby an implantation cyst. 

In dissecting the reflected flap as outlined by Elliot (Fig. 469), 3 the 
conjunctiva should be grasped as far from the limbus as is possible with 
the patient looking strongly in the opposite direction. The conjunctiva is 
then retracted with the forceps toward the limbus and the incision outlined 
between the forceps and the cul-de-sac, as a large crescentic incision roughly 
parallel to the circumference of the limbus and with its two extremities 
terminating not at the limbus, but at points roughly concentric to it and 
about G to 8 mm. from its inner and outer edges. It is not necessary to 
dissect the extremities of this outlined flap entirely free from the limbus. 

* Am Jour. Opbtb . 19, Xo. 1. 40, 1930. 

* \rta ophth., 143. No. 1, 1923. 

' footnote, page 749. 
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Elliot says to do this means robbing the flap of the check ligament action 
of the connective tissue at the angles of the wound, and leaving tins tissue 
in place causes the detached conjunctival flap to adhere more smoothly 
and firmly to its original site when released from any downward puli As 
soon as the incision has been made, the dissection should be carried down 
to the sclera over the central area of the flap to obtain as thick a flap of con- 
junctiva and subconjunctival tissue as is possible. This dissection must 
be carried toward the extremities an amount sufficient to permit satis- 
factory reflection of the flap so that the limbus is cleanly exposed. Further 
dissection is unnecessary and is not desirable. The overlying Tenon’s 
capsule on the sclera, which is freed, plays no role in the surgery . 1 As the 
limbus is approached, in the central third of the flap, the flap itself is carried 



(interior and posterior chambers at an angle formerly occluded This occlusion illustrates 
the reason for the u«ual immediate iris prolapse Dotted in iris illustrates the usual anterior 
syneehias at the angle E, tissues remo'cd by the trephining Dotted line shows slight 
inclination necessary for the trephine blade 

down across the cornea until the rolled edge of the corneo-scleral junction 
appears. It will be necessary to bare the sclera of adherent subconjunctival 
tissue before this can be seen, by small snips with a pair of sharp-pointed 
scissors. In chronically congested cases and cases which have had repeated 
acute attacks, the corneo-scleral roll will be rather conspicuous. As the 
cornea is approached, the operator should be very careful not to perforate 
the flap, though the greatest danger for this occurs somewhat later. It is 
important that the sclera be freed of all connective tissue at the limbus 
before the cornea is split so that, subsequently, tags of subconjunctival 
tissue will not complicate the trephining itself. Elliot recommends cleaning 
the sclera by making a number of scraping movements over the sclera close 

• This capsule la lifted from the sclera as the flap is dissected down its mid-sector. 
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above the cornea and to each side of the flap. This manern er will "suc- 
ceed in clearing the central area of loose tissue, and so prorides a clean 
surface on which to apply the trephine blade.” (Elliot.) 

Splitting the Cornea.— Splitting the cornea is the next step in the oper- 
ation. See B of figure 469 showing a well-split cornea. It is important 
that the corneal lamella* be split and not incised. Dissection with a sharp 
instrument, if continued too long or too far into the cornea, will simply 
incise it, and subsequent healing will also be complicated by cicatrization 
and closure of a large portion of the trephine opening. Elliot used a pair 
of sharp-pointed scissors. A corneal splitter, as illustrated in Figure S,6 is 
perhaps more easily used for this. The eyeball should be fixed with Elschnig 
fixation forceps on the sclera close to the reflected edge of the flap. Fixation 
by means of conjunctiva is a mistake. The eyeball cannot be held firmly, 
and the conjunctiva will tear and complicate the subsequent closure. YThile 
the operator holds the eyeball firmly, through this fixation, an assistant 
can keep the conjunctival flap folded down away from the limbus and 
cornea by means of conjunctival forceps, by a suture in the flap, or by a 
tightly wound cotton applicator moistened in saline. At the same time, 
the common distressing hemorrhage which arises from the exit point of a 
superior-anterior ciliary vein can be controlled by the slight pressure of a 
second cotton wound applicator moistened in a 1 to 1090 adrenalin solution. 
If this is unsuccessful one must touch the bleeding vessel, lightly, with 
actual cautery. It is essential that haemostasis be complete before the 
cornea is split, and even more important, it must be absolutely complete 
before the trephine opening is made. Splitting of the corneal Lamella* is 
started in the sclera and in the sulcus between the cornea and the sclera. 
Short tangential strokes are made with the points of the closed scissors or 
with a sharp corneal dissector, with McReynolds* corneal wedge, or with 
some type of corneal knife. As soon as a definite ledge has been lifted, the 
author exchanges this sharp-pointed splitter for one with the point and the 
edges blunted. The split is accomplished by an oblique-like stroke down- 
ward. at a tangent to the limbus, slightly backward, and with a circular 
sweeping motion. At this time it is most important that the flap be kept 
away from the point of the splitter so that it will not be buttonholed. (See 
section on Late Complications.) It is also necessary that hemostasis be 
wholly controlled so that the operator can see what be is doing. As the 
split progresses, a blue corneal crescent appears (Fig. 469, 11). It is unneces- 
sary to split the cornea to a degree greater than 1 mm., that is. so that 
half of a 2 mm. trephining opening will lie in the cornea while the other 
half lies in the sclera. Too anterior an opening will bring the trephine 
opening too far from the anterior chamber angle, and the subsequent 
iridectomy will not be purely basal, especially if it is only a peripheral 
iridotomy. Also, the opening may be followed hv long-standing edema of 
the cornea. Elliot states that the operator may be certain of a satisfactory 
corneal split when he observes that the line of reflection of the flap is no 
longer curved at the corneal margin, hut now crosses the blue crescent tn a 
straight line, as a bow string crosses a bow. His suggestion i* valuable, for 
in many eves the cornea shows up rather poorly, especially when consider- 
able congestion has preceded the operation. In such instances, it is often- 
times difficult to get a split of 1 mm., and the operator may have to be 
satisfied with a comeal crescent of a lesser degree. The purpose of this split 
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is to obtain a corneo-scleral position for the trephine opening and at the 
same time, to obtain as thick a corneal-conjunctival flap over the trephine 
opening as it is possible to obtain. This step of the operation is not difficult, 
but it must be done carefully. Figure 469, B, shows the position of the 
comeal crescent and its proportionate size, even though diagrammatic. 
The reasons the trephine opening must lie for at least one-half of its distance 
in the cornea are evident; one must evade the region of the ciliary body; 
the corneo-scleral opening should lie at such a place that it will not be sub- 
sequently plugged with ciliary processes, for the farther back the trephine 
opening is in the sclera, the more likely will this occur; the more anterior 
the trephine opening, the less likelihood is there of iris prolapse and of 
subsequent adhesions of the iris to the posterior surface of the cornea at or 
about the trephine opening; and the more posterior the incision, the more 
likely will impaction occur, the return of pathological intra-ocular tension, 
the rupture of the zonula and vitreous prolapse, and the possibility of lens 
damage. The ideal position, as said, is to have one-half of the opening in 
the cornea and one-half in the sclera. 1 There is more danger connected 
with too great a posterior rather than with too far an anterior displacement. 
The latter of the two errors is difficult to achieve, the former of the two 
mistakes may occur so readily that one must be constantly on guard 
against it. Figure 469, D, shows the position of the disk under the split 
lamella? of the cornea and at the corneo-scleral junction line lying halfwaj 
on each side of the limbus, also with the position of the underl\ itig periph- 
eral iridotomy indicated. This portion for iris resection would be that 
shaded part of the iris prolapsing as soon as the corneo-scleral perforation 
occurs. 

Trephining.— The trephining itself may be done with any one of a number 
of instruments. There are several different models on the market all of 
which have been undoubtedly satisfactory to the operators who originated 
them. Some of them are clock driven and others depend upon manual 
manipulation. Practically the simplest trephine is the best as Elliot’s 
modification of the Bowman trephine. A 1.5 ot 2 mm. blade is necessar\ , 
preferably the larger of the two. There seems to be no good reason wh\ a 
trephine blade should be truncated or cone-shaped though many have been 
made this way following Stephenson’s original model Other trephines 
have been made with a shoulder rather similar to that on a cranial trephine 
so that it is impossible for the operator to advance the blade more than a 
certain fixed distance. Some have been built with a slot above the cutting 
edge so that it can be more readily cleaned. All of these, it is true, have 
various interesting qualities but none of them are essential. A 2 mm. 
sharp straight trephine of Elliot’s simple model is adequate and if technical 
mistakes are committed with this, similar ones, and perhaps equally serious, 
will be committed with other types. The only danger with a straight 
trephine is the possibility of a too sudden and too deep penetration into the 
eyeball by the inexperienced operator. Von Hippel’s blade with its pro- 
tecting adjustable shoulder may be seriously considered but with this type 
of clock driven trephine one must always feel concerned relative to the 
sterility of the instrument. 

Klainguti 5 made and used an electric motor trephine which the writer 

* See footnote, page 741>. 

■ Zt*ehr. f. Augenh . <5. 349. 1W1. 
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has felt, from the time he first saw it, up to the present, has the fewest 
objections connected with a mechanical trephine. The instrument consists 
of three parts, an electric motor on a separate adjustable support, the tube 
from this and the hand piece. This hand piece can be handled as readily 
as a cataract knife, and the trephining itself is done frith dear unobstructed 
view and without pressure. The blade has a circular groove 2 mm, from 
the crown for adjusting the depth to which it can penetrate. The number 
of revolutions varies from 1500 to 0000 though Klainguti usually uses it at 
an a\ erage speed of 2000 revolutions. The advantages of this machine are 
the light weight of the hand piece, its mobility, and the certainty with which 
it can be sterilized. Vogt’s electric trephine as well as certain others 
(Taylor, Reber, etc.,) are instruments quite similar and undoubtedly have 
similar advantages. 

In each case, before the blade of Elliot’s model of the Bowman trephine 
is sterilized, it should be tested on a kid drum so that the operator can be 
assured of its being sufficiently sharp. More complications can occur from 
a dull trephine, even with a good oper- 
ator, than from a sharp trephine under 
any circumstances. The trephine handle 
is taken between the thumb and index 
finger and placed behind the corneal split, 
holding it slightly up and anteriorly, and 
inclined slightly away from the true radius 
of the eye, that vs, tipped a bit forward 
toward the cornea. The dotted line on 
Figure -109, E illustrates this. With the 
handle held free and not supported on the 
forehead, the blade is turned rapidly to 
and fro in this inclined position. The 
weight of the trephine is sufficient for cut- 
ting and the operator should not put any 
further pressure upon the sclera. The 
handle which Elliot recommends is one 
weighing 9.7 grams. The motion which is 
imparted to the trephine is a rolling motion 
between the thumb and the index finger, 
back and forth. Any one point on the 
edge of the trephine blade will, with each 
turn, make a rotation of nearly 300 degrees. 
Its purpose is to assure a disk which will 
be cut free in its corneal content though still hinged on the scleral 
side, and by this prevent a free detachment of the disk with perhaps 
its loss into the anterior chamber. After two or three tentative turns 
the trephine may be lifted from the position where it was cutting, the 
position of the cut inspected, hiemostasis again carried out, adequate 
fixation of the eyeball assured, and then the trephine replaced in the same 
circular groove where it was started. The free movement of the hand 
(Fig. 470) unsupported, makes it possible to tell when the eomeo-sderal 
lamellje have been perforated. The patient may wince because of the bit 
of pain which occurs at that time. If the operator is in doubt as to the 
distance he has traversed, it is always permissible and perhaps wise to lift 
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the trephine and inspect the wound and see how far he lias progressed. 
Several men have called attention to a sign which almost invariably appears 
when the trephine has perforated the corneo-scleral junction. It depends 
upon the loss of some aqueous, and this may be unnoticed by the operator. 
Axcnfeld described it as a slight forward and upward movement of the iris, 
as the anterior chamber is opened and the pupil becomes rather abruptly 
pear-shaped with its apex upward. This prolapse of aqueous and pear- 
shaped deformity of the pupil are common even when the trephine opening 
is not wholly completed. Several slotted trephines have been presented, 
from time to time. It was hoped that presentation of the fluid through the 
slot above the cutting edge would warn the operator of the perforation. 
The author has tried such trephines, and they have never worked out 
satisfactorily. One can tell only by the feel of the resistance, by the be- 
havior of the patient, and if in doubt, by the repeated inspection of the 
incision. A sharp trephine is essential, though one must not forget that all 
sdene have different densities, resistances, and even different thicknesses. 
Also it is easier to penetrate too deeply into an eye with grave hypertension 
than into one with the lesser degrees of hypertension. If, in the cut, one 
finds a very tiny prolapse of the iris with a major portion of the sclera disk 
still uncut, the trephine has been inclined too far forward, and it will be 
necessary to straighten it up to a line more nearly parallel to a radius of 
the globe more on the hinged part of the disk. This is permissible even 
after a fair sized knuckle of iris has presented, though it should not be done 
if any of the aqueous has been lost. If the disk has been cut free and is 
still in view, the iridectomy should be done immediately. If it has been 
cut free and the disk is not in view, search for it should be delayed until 
after the iridectomy has been done. If the disk still remains hinged to the 
scleral edge of the cut, it is best to permit it to remain there while the iri- 
dectomy is being done and to cut it free thereafter with pointed sharp 
scissors. The dc Wccker iris scissors and most other forms of iris scissors 
are too delicate to cut the disk free satisfactorily. Stouter scissors must be 
used. Occasionally, in cutting free a partly attached disk, one will be 
aware of deep scleral lamellre still present and intact. It would be well if 
these could be picked up with iris forceps and removed. It is important, 
however, that no damage be done to the underlying ciliary body, for it is 
during such manipulations that a traumatic cyclitis is set up. If this is 
done after the iridectomy, one is also inviting rupture of the hyaloid and 
vitreous prolapse. If the operator sees, before the iridectomy, that the 
resection of the disk is not going to be satisfactory it is better to correct 
this with the trephine blade before the iridectomy (see above). In those 
cases where search for a lost disk lias been properly postponed until after 
the iridectomy, one should first look into the barrel of the trephine if it is 
not therein and not lying upon the tissues contiguous to the wound. A 
careful inspection must be made of the anterior chamber angle, to be sure 
it lias not dropped therein. This has happened several times to the writer. 
In all instances but two, the disk was picked out of the anterior chamber 
angle without any damage whatsoever. In one case, however, it had 
migrated slightly to the side and was seen there after the iridectomy; in 
the other instances the disk was found in that same position several days 
after the operation- In neither instance were there any untoward results 
48 
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from this, and certainly it was the wiser plan to allow it to remain rather 
than to risk other complications by fishing for it. 

Iridectomy or Iridotomy. — Under ordinary circumstances, the iris prolapses 
spontaneously as the trephine penetrates the eye. There are several 
different wajs of doing the iridectomy. In many instances a simple cut 
close to its base, as an iridotomy, with blunt pointed de Wecker scissors in , 
a circumferential line will be sufficient. The aqueous gushes out, and the 
iris bleb collapses and falls back into the trephine opening. This is the 
usual sequence of events in simple non-inflammatory glaucoma. In those 
eases which have been congestive, however, the iris should be grasped in 
forceps and a peripheral iridectomy made of that prolapsed portion al*o 
using the de Wecker scissors. Ordinarily, the iris should not be drawn up 1 
into the wound; in fact it is unwise to put any traction at all upon it. This , 
is certain with cases of secondary glaucoma wherein synecluV are present, j 
In such instances there may be no prolapse of the iris whatsoever. If the 
anterior chamber is promptly lost, with other than these cases, it might al&o 
be permissible to close the wound without attempting an iridectomy, j 
Wien the iris is bound down by synechiie, it is generally not only as un- i 
necessary to attempt an iridectomy, for these will prevent subsequent pro- 
lapse, as it is inadvisable because of possible lens damage. If the iris can 1 
be picked up, however, failing prolapse and in the absence of synechia?, and j 
brought to the corneoscleral level so that even a small iridotomy is pos- 
sible, the success of the operation is more nearly certain. There is the j 
possibility of damaging the underlying lens or the suspensory ligament or 
even the vitreous. Elliot feels that, barring the possibility of a later pro- 
lapse, quite as good results occur without an iridectomy as with one; there- 
fore, when such a contingency arises (and fortunately it seldom occurs) one 
must, as Elliot states, “decide which is the lesser of the two evils.” If one 
has delayed \ erv long with the iridectomy after the initial prolapse, it may 
slip back into the anterior chamber. Each individual instance must be 
met separately, and if later complications occur, as a subsequent prolapse, 
or the return of tension, reoperation will be necessary. The return of the 
iris to the anterior chamber before the iridectomy is unfortunate. It is for 
this reason that the operator is urged to proceed with the iridectomy im- 
mediate!}' after the prolapse of the iris and not to fuss around with the disk. 
Attention to this is logical later. In operating on cases with a dilated 
pupil, the iris prolapse which occurs may be so great that even the sphincter 
iridis is included in the prolapse. These especially need an iridotomy with- 
out grasping the iris with forceps. If one should do an iridectomy without 
forceps and scissors, an incomplete iridectomy may result with a thin 
bridge of iris remaining at the sphincter. Such a condition is quite dis- 
tressing because it is almost certain that this thin thread of sphincter will 
adhere to the lens in permanent posterior synechiie. 

Many do a complete iridectomy routinely. They feel that the quiet 
iritis and resulting synechia; are minimized decidedly by this. Further, 
that even if an iritis should occur in these instances, and the sphincter 
iridis become bound down by synechia?, the coloboma of the iridectomy will 
remain open because of the greater distances there between the edges of 
the coloboma and the receding convexity of the lens. As stated under the 
section on iridencleisis, one must weigh all factors in an operation, its faults 
and possible complications no less than its virtues and benefits. This 
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applies here especially. With a completely prolapsed iris, it may be wise 
to do a complete iridectomy. In the case of an unruly patient or one who 
can be expected to be uncooperative after the operation, a complete iri- 
dectomy will certainly prevent the subsequent prolapse of the iris. Cases 
of secondary glaucoma with a spontaneous prolapse of the iris, complete, 
should naturally have a complete iridectomy. Cases of primary glaucoma 
with lens changes making certain an early cataract extraction should also 
be operated with a complete iridectomy. Trephining in the presence of an 
Argyll-Robertson pupil should also ha\ e a complete iridectomy because of 
the poor response such eyes give to roydriarics. One must not lose sight 
of the important thing relative to the iridectomy , that is, its purpose is to 
prevent an iris plug from closing the trephine opening and to furnish a 
channel for more free flow of aqueous from the posterior to the anterior 
chamber. The iridectomy has nothing to do with opening a filtrating 
angle. The operation presupposes that the anterior chamber angle is per- 
manently occluded, and that the subconjunctival filtration resulting from 
the trephine will replace this. Practically, many men have reported that 
some of their finest results occurred in cases where a peripheral circum- 
ferential iridotomv was alone done. Other men of equal eminence in oph- 
thalmic surgery routinely do a complete iridectomy and quite properly 
feel that they need make no apologies for this procedure. Considering all 
cases it seems that late quiet or secondary iritis is most common in those 
cases which formerly were congestive. I'or this reason a complete iri- 
dectomy is to be seriously considered in all cases which were congesti\ e in 
type. Elliot’s own words 1 are rather conclusive: 

Xo one who has had an experience of the quiet iritis which so often follow* 
operations for glaucoma by any and e\ery method can douht the great \alue of 
the power thus put mto our hands by the performance of a complete iridectomy 
in congestive eases. 

The Toilet of the Wound and the Suture.— As soon as the iridectomy or 
iridotomy has been completed, the disk should be resected. Elliot recom- 
mends the resection of this at the same time the iridectomy is done. In 
certain instances this can be done, but in general, the author would rather 
make it two separate procedures, one for the iridectomy and one for the 
disk. The edge of the disk is to be grasped by fairly stout forceps, lifted 
free from the hole, and the posterior hinge cut as closely to the sclera as is 
possible. The nozzle of a gravity flow anterior chamber irrigator is then 
placed lit the posterior lip of the trephining opening and the iris washed 
hack into the anterior chamber. At the same time, any blood which may 
have flowed into the anterior chamber can be removed. A igorous irriga- 
tion, however, is not necessary . A few' tags of hiemorrhage if left in the 
anterior chamber will absorb quite rapidly, and lens damage can occur from 
an over zealous irrigation. The surgeon should be careful that the trephine 
opening is free from tags of iris tissue which can be seen floating in the 
stream from the irrigator. Pigment and blood clot should be also washed 
therefrom. 

The flap is then folded back against the sclera, smoothed with an iris 
spatula, and its base carefully inspected to he sure that it has not been 
buttonholed during the operation. In the greatest proportion of ca-es, the 
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buttonholing of the flap occurs at that time of the trephining itself. A 
running suture is then started at one extremity of the conjunctival incision 
and this dosed in a water-tight manner. Figure 469, C, shows the position 
of the suture, the peripheral iridotomv, and the replaced pupil. A button- 
hole in the flap must be carefully closed — usually by a second purse-string 
suture about the break in the flap— pulling the hole at the same time to the 
side. Before the speculum is removed, the flap should be patted down once 
more with an iris spatula and smoothed out, for it is not at all uncommon 
to find a bubble of air beneath it. A portion of atropine ointment should 
be instilled and a Barraquer dressing applied. Under ordinary circum- 
stances a monocular dressing is sufficient; also, as it is rather commonly 
necessary to continue some form of medication in the other eye, this" could 
not be done if a binocular dressing was applied. 

The first postoperative dressing should be twenty-four hours later. At 
that time, the cul-de-sac is to be irrigated, the pupil carefully inspected, and 
additional atropine instilled. In a satisfactory trephining the anterior 
chamber ought not to reform before the third to the fifth day. If reforma- 
tion occurs before this, something is at fault and it must be corrected if 
possible. (See Complications, page 759.) The pupil ordinarily will dilate 
very poorly as long as the anterior chamber is unformed; therefore it is 
quite necessary to continue cvcloplegics and daDv inspection of the eye to 
forestall the development of any svnechiie. If these are occurring, adren- 
alin packs should be used immediately, even before the formation of the 
anterior chamber. Glaueosan may be necessary, especially with the dark 
irides. The suture may be withdrawn between the fifth and the seventh 
day and hot compresses added to the atropinization to hasten the recession 
of the postoperative reaction. As soon as the suture is cut, the patient is 
able to be up and about. Certainly, however, the patient should not be 
out of bed before the anterior chamber is reformed. The patient may be 
discharged from the hospital as soon as the anterior chamber is formed, 
the suture removed, the pupil nicely dilated, and the operative reaction 
receding. After the anterior chamber is formed it is easier to combat the 
development of syneehire. Occasionally, it is necessary to use alternatingly 
miotics and midriatics to relax and then to tear developing syneehire. 
Foreign proteid therapy may be of some assistance in these cases. Cer- 
tainly , the atropinization must be continued until the eye is white, until 
there is no further relucency of the aqueous beam in the anterior chamber, 
and until the surgeon is certain that there is no further danger of syneehire. 
With filtration present one need not be concerned about an increase in 
tension due to the atropinization. If this occurs, it is rather certain that 
the operation would have been unsuccessful, and perhaps it is well to 
obtain this information at as early a date as is possible. 

Complications.— The complications which can and do occur may lx* 
divided into two groups, the immediate and the late. 

The immediate complications are; (1) anterior chamber collapse but 
without decrease in the ocular tension; (2) buttonholing and tearing the 
flap; (3) failure of iris to prolapse; (4) inability to replace the iris; (5) 
hremorrhage, superficial and intra-ocular; (6) loss of vitreous; and (7) 
damage to the lens. 

The late complications are; (1) closure of trephine opening by iris or 
ciliary processes; (2) late iris prolapse; (3) return of hypertension; (4) 
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development of synechia?; (o) delay In the formation of the anterior 
chamber; (0) cataract; (7) loss of the bleb and of filtration; ($) hypotonj ; 
(9) late infections; and (10) detachment of the choroid. 

Immediate Complications.— Occasionally, the anterior chamber empties 
abruptly, but when palpating the eye either with the finger or \\ hen indent- 
ing the cornea with an iris spatula, one is aware of the fact that the ocular 
tension has not dropped. In these instances it is likely that the iris was 
adherent rather far forward in the anterior chamber angle, and the corneo- 
scleral opening has become abruptly plugged With the exception of these* 
instances, if uveal tissue is dragged into the wound, it is due to the oper- 
ator’s own faulty manipulations which lane resulted in the tetnjx>mr> 
incarceration of uveal tissue. The iris should be washed back into the 
anterior chamber; if this is not possible it maj be necessity to introduce a 
narrow iris spatula into the wound directed anteriorh toward the pupil 
and even backward toward the ciliary Ixxly , to release the adherent uvea. 

Buttonholing or tearing the flap is unfortunate. It has, liowcwr, oc- 
curred to every operator of any great experience. If the tear occurs before 
the trephine opening lias been cut, it is possible to offset this opening to 
one side or the other from the position origiuallj planned for it. The tinj 
laceration in the flap can be subsequently closed with a single silk suture 
which will not be near to the trephine opening. If a small rent is found in 
the flap close to the trephine opening, after this has been completed, it 
may lie possible in a large percentage of instances to displace this tear to 
one side by a purse-string suture about the tear, and traction on the suture 
nnd tear by t.\ ing the ends of the suture a bit to one side of the position of 
the opening. In this way, I or 2 nun. of displacement needl'd can be gained 
If the tears, however, arc extensive and lying at the base, the flap should be 
resected and the trephine opening covered cither with some type of a finger 
conjunctival pedicle flap or with a sliding flap, according to van Lint’s 
technique, or to some other recommended for this purpose. A modification 
of Heard's hinged flap is very satisfactory, see Figure 471. One must Ik* 
certain that the conjunctiva has been removed wholly from the limbus 
w lien tliis type of flap is utilized. 

A failure of the iris to prolapse always ixxmrs in secondary glaucoma 
when multiple posterior synechia* are present. Jtcmemtaring the purpose 
of the widecUwny in the operAtiww, it is IwM to complete the toilet of the 
wound and to suture the flap forthwith. In the absence of s.\ nechia* nnd 
failing n spontaneous prolapse of the iris, one may attempt to grasp the 
iris in the trephine opening and perform u minimum iridotnmy if be is 
reasonably certain that the lens will not lie damaged thereby, nnd that lie 
will not drag unwanted uveal tissue into the trephine opening. This same 
applies to a premature recession of the prolapsed iris into the anterior 
chamber before the surgeon has had an opjxirtunity to jx.*rforni tin* iri- 
dectorny or an iridotomv , as the case may l»c. 

Inability to replace the irisafter the iridectomy by irrigation crnn|>els the 
surgeon to do a romplete iridectomy of the portion which continues in 
prolapse. This complication may be the only indication at the time of an 
intra-ocular ImMnorrhage; also following such an extensive iridectomy tin* 
zonula may become ruptured and vitreous prolapse through the trephine 
opening. ... . i 

Superficial hiemorrhnge should In* staunched utul tuitiumze*! (*> adrenalin 
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and b\ cotton applications upon an emissary ciliary vein where it appears 
on the sclera. This is especially so with the rather common vein at 12 
o’clock on the sclera lying C to S mm. from the limbus. At times haemor- 
rhage from this and other superficial ciliary veins may be so persistent and 
so annoying that it is necessary to cauterize the veins to stop the hemor- 
rhage. The procedure is relatively simple. An ordinary squint hook is 
heated red hot in an alcohol flame, and the vein touched with this cautery 
tip 0 to 8 mm. from the limbus, away from the site of corneal splitting. As 
the iridectomy is usually done ob cxiemo, there should be no haemorrhage 
from this into the anterior chamber. That which develops may be sub- 
sequently removed by irrigation as the iris is being returned to the anterior 
chamher. Irrigation of the anterior chamber should continue until the 



Fig 171 — Beard's lunstd flap for trephining. That in B. Beard states, is no longer used, the 
flap now being completed as in A. (Courtesy of F. Blahtaon’s Son & Co.) 

pupil is round. If haemorrhage is still present at this time, it is best to 
permit it to remain rather than to continue the irrigation. An intra-ocular 
haemorrhage, subcboroidal, occasionally occurs in arterioselerotics due un- 
doubtedly to the sudden upset in the prei iously established ratio between 
intra-ocular pressure and intra-vascular blood-pressure. It is a most 
unfortunate complication, and once it occurs usually nothing can be done 
except to proceed with an enucleation. The eye is inevitably lost and the 
convalescence period is much shortened by the enucleation. The complica- 
tion is so serious and the end result so tragic, that it seems permissible to 
try anything which offers the possibility of useful vision after the operation. 
In two instances, both definitely cases of subchoroidal hemorrhage, and not 
the so-called choroidal detachment, usable vision was conserved following 
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multiple stab sclerotomies with the tip of a cataract knife. In one instance, 
the haemorrhage had not broken through the zonule to the external surface, 
i. e., through the zonule and through the trephining opening, to the external 
surface. This was perhaps the saving factor. In one of the two, the sub- 
choroidal hemorrhage was immediately drained, as it was developing. The 
elevation of the retina, as a result of the hfemorrhage, was observed in the 
pupillary aperture prior to the completion of the operation. In the second 
of these two cases, the retinal elevation was disco\ ercd at the end of the 
operation. In this instance, (a one-eyed individual) the subchoroidal 
hajmorrhage was drained by multiple posterior sclerotomy punctures three 
days later. In this instance, the blood was very watery and quite black, 
quite different from the brighter blood, which readily clotted, in the first 
of these two cases. Combating this complication is at best a matter of 
prophj laxis, i. e., preparingthe patient preoperatively by sedatives, through 
the use of vasodilators, and by as much preoperative lowering of the ocular 
hypertension as is possible and logical. 

The loss of vitreous means a rupture of the zonula and may also be an 
indication of lens damage. A bleb of vitreous in the trephine opening is a 
most serious deterrent to satisfactory drainage from the anterior chamber. 
The complication usually occurs either from straining on the part of the 
patient, unfortunate roughness while closing the flap with a suture, or 
because the trephining opening was made too far posteriorly on the limbus. 
A shallow anterior chamber and deformity of the angle predispose to a 
rupture of the zonula and subsequent vitreous prolapse The complication 
is always serious, especially when it occurs at the time of the operation. If 
it should appear before the iris has been returned to the anterior chamber 
and if it is possible to change the peripheral iridotomv into a complete 
iridectomy, this must be done, and the vitreous which has presented cut 
off. The flap suture is carried out in the same manner, but a mild pressure 
dressing should be applied to the eye, and in these instances the first dress- 
ing should not be done until forty-eight hours have intervened. 

Too often one hears the statement that a trephining operation predis- 
poses to the formation of cataract. Careful clinical observation does not 
confirm the statement. Excluding those cases wherein damage has been 
done to the lens as a result of faulty manipulations during the operation, 
it is doubtful if a trephining operation with an uneventful convalescence 
modifies in any way the development of lens opacities, or even the increase 
of preexisting lens opacities. It is quite likely, however, that the formation 
of synechias hastens opacification in the case of an immature cataracta 
complicata. In such instances, and with this type of developing cataract, 
one cannot be sure that the glaucoma is not secondary in nature and 
contingent upon the cataract present before the operation- Cataract and 
glaucoma both appear most commonly in individuals of an age wherein 
earlv lens changes have their greatest incidence. The manipulations neces- 
sary to a trephining operation, if carried out properly, are not in any way 
the cause of adt’ancing lens changes. 

The Late Complicahons.-Late iris prolapse and the closure of the trephine 
opening bv iris or bv the ciliary processes is an occasional complication. 
It occurs with secondary as well as with primary glaucoma; perhaps with 
the latter it is a bit more common, also, though the reasons are not clear, 
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following congestive glaucoma. Troncoso and Reese 3 examined with a 
gonioseope 29 cases following corneo-sderal trephining, from 22 patients. 
The complications grossly were: incarcerated ciliary processes in 12 in- 
stances; incarcerated ins in 7 instances; incarceration of both in 1 instance; 
exudations in the angle with attachments to the cDiary body, to the sclera 
or to both, G instances; marked postoperative iritis with posterior synechke 
in 7 instances; and normal appearance in 3 instances. With a gonioscope 
these observers found three main complications, «. e„ incarceration of the 
ciliary processes in the operative opening, incarceration of the iris in the 
sclera, and exudations adherent to the ciliary body and the sclera. Some 
of their cases were studied, histologically as well, to confirm their gonio- 
scope observations. If the condition arises, it will usually appear the third 
or fourth day after the operation though it has appeared as late as the tenth 
day. In an instance wherein the second eye was operated at that time, the 
distress to the patient, her squeezing, and her general restlessness undoubt- 
edly were the cause for the prolapse. A similar sequence of affairs may 
occur when it is necessary to operate one eye after the other with the least 
possible delay between the two operations. If the average iris prolapse is 
not corrected, it will nullify the operation, it will most likely increase in 
size even to a marked degree, and not only will the operation be nullified, 
hut added thereto will be the factor of constant irritation from the incar- 
cerated non-filtering iris. Ciliary processes which prolapse into the bleb 
will ruin the operation, and there is nothing which can be done surgically 
to correct this. Usually the complication is undiagnosed except by histo- 
pathological examination. It is one of the two main reasons why corneo- 
scleral trephining is not especially satisfactory in absolute glaucoma. (The 
other is because of the high degree of iris and ciliary body atrophy and the 
complete Joss of the anterior chamber.) In this condition the changes 
which occur in the sclera and the cornea at the site of the ciliary body, make 
ciliary process prolapse quite possible. A return of tension with signs of 
cyclitic irritation should make one suspicious of the complication. Trephin- 
ing ought to be repeated immediately and at this time with a complete 
iridectomy. If it is possible to clean out the former trephine bleb by actual 
cauterization, a cicatrix will close this off and at the same time correct the 
source of the ciliary insult. A tiny early iris prolapse may be correctable by 
actual cautery. In general, however, it is necessary to lift a sliding con- 
junctiva) fiap from above the bleb and to resect the bleb with its overlying 
conjunctiva with a broad sharp keratome. In such cases the suture should 
be placed first for the sliding conjunctival fiap. The sclera must then be 
cleaned about the protruding staphyloma and sutures passed from the 
edges of the sclera and sclero-corneal junction, each from above to below 
the staphyloma. The loops of these sutures are moved to the side, the 
incarcerated iris and the conjunctiva resected, and the two scleral corneo- 
scleral sutures immediately tied, closing this limbal defect. Figure 472. 
A, shows the sutures a, o', b, b', for the conjunctival flap and c, o', and 
d, d\ for closing the wide gap at the limbus from the long standing iris 
prolapse. The entire cystoid cicatrix may now be removed, close to the 
sclera, by passing a sharp broad keratome through its base. As soon as it 
has been removed, f, c', and d, d', should be tied. If the patient remains 
quiet at this time, no vitreous will be lost. A central wound remains as 
* Am. Jour. Ophth^ 18. No 2. February, 1935 
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the original trephine opening. The conjunctival flap sutures are then tied. 
The pillars of the incarcerated iris may not be released at the root, as 
sketched in B, but a large complete iridectomy will be present in spite of 
this. Cases operated in this manner may mean tlie consert ation of an ej e 
which otherwise would be ultimately lost. Frequently, a second trephining 
will be necessary as well, but the prolapse must be repaired. 

The return o! hypertension in a trephined e\ e demands careful analy sis. 
If it is due to one of the complications already mentioned, these should be 
corrected. If it is not a return of hypertension, per se, but simply an 
incomplete lowering of the hypertension formerly present, further trephin- 
ing must be done. One may consider a cyclodialysis as the secondary 
operation but only in the absence of congestion and without signs of iritic 
or cyditic irritation. A moderate return of hypertension may be controlled 
at times with varying miotics. This is one of the reasons w by , in simple 
non-inflammatory glaucoma, it is ideal to keep the sphincter intait for the 
effect of miosis is definitely enhanced thereby. The sectioned sphincter 
of a complete iridectomy does not respond to the miotics as does an uncut 



Fig. 472. — Repair of a post-trephining cystoid cicatrix (See text ) 


sphincter. A return of hypertension, with signs of irritation, should hate 
a complete iridectomy with the secondary operations. One may also 
consider seriously an iris incarceration operation as a satisfactory sup- 
plemental procedure. 

The importance of closing a button-holed flap rests here— in that it may 
be the cause of a secondary glaucoma due to the downgrowth of epithelium 
through the trephine opening. 

The development of synechhe is unfortunate. Their presence is an indi- 
cation of irritation and at the same time is the cause of continued irritation. 
A vicious circle is established which cannot be well controlled. F requently , 
the surgeon is quite helpless in preventing this. It may he due to neglect 
on the part of the patient, and at other times even with the best of efforts 
by the ophthalmologist, these adhesions occur. Knowing this as a fact, one 
appreciates why a complete iridectomy must be done in cases trephined in 
the presence of low grades of congestion or with a history behind them of 
formerly present congestive or iritic phases. The vigorous u^e of inydriatics 
and of cycloplegics to tolerance, the use of foreign proteid therapy, and m 
some instances alternation between strong miotics and strong cycloplegics 
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as with eserin or amino-glaucosan (tlie strongest miotic vre have) followed 
by ti extra- or lev o-rotatoric glaucosan are the means of combating this. 

According to Zentmayer s experience 1 the post-trephining complications 
most common!} are either a frank iritis, or an insidiously persistent iritis 
occurring with proliferation of pigment and with fibrinous deposits dis- 
seminated over the anterior capsule of the lens and visible in the pupillary 
area and in the coloboma. Zentmayer has also spoken of various rapid but 
transient, though marked, changes which occur in the refraction of the e\ e 
following trephining. This occurrence is not rare and it is always difficult 
to correct or adjust. Zentmajer thought that the changes might be due 
to alterations in the rate of filtration through the filtrating scar bringing 
about a charge in the position of the lens. According to Cowan, however, 
the differences in the refraction thus noted are too great to l>e accounted 
for in this wa> . 

An early dela\ in the formation of the anterior chamber is logical and is 
desirable. When this delay continues, even w ith an absolute non-formation 
of the anterior chamber, one may be certain that complete posterior 
synechia® are forming not only at the sphincter iridis but also upon the 
entire posterior surface of the iris. The lens lies closer to the cornea than 
is normal, there is an increase in the fluid content of the vitreous body; 
and these cases are not all accompanied by hypertension; it is seen almost 
as commonly with gross hypotension. The complication is serious and 
nothing can be done for it surgically; it is indicative of a low-grade cyclitis 
and generalized uveitis. The lens becomes cataroctous and even with a 
later successful extraction the e\e may degenerate to phthisis bulbi. 

Cataract.— Tire question of cataract following trephining operations, not 
as an accompaniment or coincident with, hut as a complication of the 
operation, has already been covered. Naturally, in that section, reference 
was made lurgel} to the effects of cataract from trauma to the lens, in that 
the discusrion is properly included under those immediate complications 
which occur incident to the surgery. In so far as the late development of 
cataract is concerned (excluding those cases accompanied by iritic or 
cj clitic irritation), it is doubtful whether the operation itself plays any 
role in precipitating cataract formation or in hastening the development 
of lens changes which existed prior to the surgery. 

The loss of tlie filtering cicatrix, that is, the disappearance of the bleb, 
is seen at times, especially when the trephining operation has been done in 
vounger individuals. It is rather interesting that many of those cases 
continue with normal tension or with 3 tension rather readily controlled by 
mioticsin spite of the absence of filtration. It almost seems as if tberesultsof 
the surgery and the duration of tlie bleb were sufficient to cany tlie patient 
over a period of gross hypertension into a second period of normal ocular 
tension or of tension fairly well controlled. The same tiling has been seen 
in older patients, even in senile patients, and in those instances usually 
additional surgery was necessary. A cyclodialysis may hold them within 
normal tension. It is best, however, to repeat the trephining operation or 
to do an iris inclusion operation. Relative to the disappearance of the bleb, 
Knapp 1 had one patient who was under constant supervision, in whom 
the trephine opening closed after eleven years, with 3 return of glaucoma, 

1 Am. Jour, Ophliu toL 14. No. 7, July. 1831. 

* Arch. Opith.. 10. No. 3, 300. September. 1933. 
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requiring another trephining. The prognosis after secondary trephining 
is less hopeful than that after the primary operation, and the more dis- 
section that is done, especially in scar tissue, the less likely is filtration 
to result. 

The question of hypotonia is rather interesting and is controversial. It 
does occur at times after all filtering operations. Extreme hypotonia, has 
been seen to such a severe degree that the eyeball was actually indented 
by the overlying upper lid and demanded a cylinder of very high degree 
for the resulting astigmatism. In spite of this, the eye in question has 
continued without degeneration for years. The example is quoted not as 
a representative of the cases, however, because uveitis with degeneration 
and with late retinal separation has been seen and reported by various other 
observers. There is nothing much that can be done for the condition. Its 
presence is rather likely a further proof of the many varied and unknown 
causes for glaucoma. Similar states of hypotonia, even to the same degree, 
are seen occasionally after the cataract extraction and especially after the 
late repair of an iris prolapse following cataract operation. In these in- 
stances, there is no manifest site of filtration and still the hypotonia is 
present and remains unchanged for years, without showing any demon- 
strable ophthalmoscopic or slit lamp signs of degeneration. One dare not 
make light of hypotonia, but neither is it a sign that ultimately degenera- 
tion of the eyeball will occur. 

Reoperations for hypotonia are not usually advisable for two reasons 
In the first place, they are seldom necessary, in that the se\ erity of the 
hypotonia does not demand it; secondly, it is always a serious tiling to 
reoperate a case wherein the intra-ocular vascular system has become 
adjusted to hypotension. A new and secondary glaucoma may become 
established, far more serious than the condition for which the original 
operation was done. When the surgeon is convinced that the h\ potonia is 
so marked that it must be corrected, Wheeler’s recommendation can be 
carried out. A crescent of corneal epithelium is removed from the upper 
part of the cornea with a curette including the limbus. The conjunctiva 
is then dissected free from the limbus in its upper half, including the con- 
junctiva of the filtering bleb. This flap is then drawn down across the 
denuded cornea and sutured there. It should adhere firmly’ at the place 
denuded, but not otherwise. Further, this adhesion will remain per- 
manently. 

The operation is satisfactory not only following the usual operations for 
glaucoma, but also in the occasional leaky wounds following cataract 
extraction and penetrating wounds at the limbus. 

Barkan (II.) 1 recommended the use of a small type of thermophore to 
the bleb in cases of post-trephining hypotonia. A temperature of 150 to 
180° F. is to be used, the bleb being touched in various places for from five 
to ten seconds. Barkan states that after several treatments, a dense 
flatter bleb occurs, due probably to thickening of the conjunctiva, and the 
intra-ocular pressure returns to normal. _ . 

The bete noire of trephining operations is the possibility of late 
tions. It seems to occur in the best of controlled cases, though rather likely 
its highest incidence occurs in that group of careless, slovenly, and often- 
times untidy patients seen so commonly in the clinics. Immediate post- 
* Am. Jour. Ophth., 23, 692, June, 1M0. 
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operative infectious are fortunately quite uncommon. Walker* feels that 
some of our cases of postoperative uveitis following trephining in primary 
simple glaucoma cases may be due to dirt, oil, and other foreign substances 
inside the barrel of the trephine drawn into the eye by suction as the 
trephine blade penetrates at the comeo-scleral Junction. For this reason, 
he devised a new drill with double windows and polished so th3t the barrel 
or lumen of the blade can be easily and thoroughly cleaned. 

Cattaneo* had the opportunity of studying a case microscopically 
wherein a pneumococcus infection developed eighteen years after trephin- 
ing for secondary glaucoma. The anterior chamber was filled with pus, 
and a ring abscess developed in the cornea. The pneumococcus was found 
in both smears and in cultures of the aspirated aqueous, and sections of the 
enucleated e> e showed the same organism pre-ent in the - * itreous. A study 
of the serial sections of the enucleated e>e seemed to indicate that the 
route of infections is from the conjunctiva over the trephine opening to the 
comeal stroma, and from there it extends into the intra-ocular contents of 
the globe. Korola 1 made a study of the late results in 5010 trephining 
operations. The individual reports upon which this survey was made 
showed marked variations, the percentages varying from none to 13.0 per 
cent. One hundred infections were reported from this very large group. 
In his same survey, 954 cases of iris inclusion operations were analyzed, 
and these showed only a 0.3 to 0.4 per cent incidence of late infections. 
Considering all of the filtration operations, it is interesting that the inci- 
dence of late infections is highest with trephining and lowest with iris 
inclusion operations. The microscopic anatomy of a satisfactory multi- 
locular trephine bleb does not suggest any reason for this. In some cases, 
acute nasal pathology and chronic nasal accessory sinus pathology seem 
to be a factor. Others start with a simple unrelated mueo-purulent con- 
junctivitis. At least one instance has been seen which was rather likely 
pyemic in nature, in that it nas internment or accompanied acutely sup- 
purating external hiemorrhoids. The presence or the development of an 
acute suppurative conjunctivitis, in the presence of a trephine bleb, calls 
for urgent and drastic treatment to a degree which would hardly be de- 
manded for a conjunctivitis of the same severity present In a c3se without 
the filtering cicatrix. Irrigations of bactericidal solutions, foreign proteid 
therapy, the silver salts, subconjunctival injections of IVegjTs iodine solu- 
tion, and of 1 to 5000 cyanide of mercury solution are all indicated. The 
intra-ocular infection when it occurs shows an early relucency of the aque- 
ous beam in the anterior chamber, cimimcome-al injection about the bleb 
and pus early in the anterior chamber. An eyeball can be saved, even at 
this period, by heroic treatment, but its integrity is already serioudy 
imperiled. At this stage, cyanide of mercury injections should l>e done 
daily and even twice in twenty-four hours; S to 12 minims to be injected 
subconjunctivally about the bleb. Foreign proteid therapy is absolutely 
essential. Salicvlat es should be given by rectum in starch water in 40 grain 
doses daily, and hot compresses, atropmization and dionin used locally. 
Other forms of supportative treatment are to be added as the occasion and 

1 .Arch. OpLth , vol 5. 1531; Eye, Ear, Xo*e and Throat Year Bock. Chicago Year JV»>' 
Puhh'hera, p. SOS, 1931. i 

* Acs- di ottal * «Uft- ocettl., 63. 4*1, 1935. ** 

* Act* ophth., 02. 137. 1934. 
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the opportunity presents. Paracentesis of the anterior chamber was done 
in one instance but without success. Brown’s recent work with intravenous 
typhoid vaccine therapy and with subsequent anterior chamber para- 
centeses^ as in uveitis, may be tried here. This therapy has certainly 
assisted in cases of extensive post-traumatic corneal ulceration with hypo- 
pyon. In cases severely infected (Stapliy lococcus aureus and the strepto- 
coccus) early diagnosis and vigorous treatment arc important factors in 
this complication. 

Detachment of the choroid occurs rather frequently after intra-ocular 
operations. Perhaps it is not as frequent after trephining as it is after 
cataract surgery, but one can see it often if frequent fundus observations 
are made upon a large number of patients. The complication has some 
clinical significance however. The cases usually recover spontaneously, 
even without special attention. As a matter of fact, Elliot 1 feels that 
keeping the patient lying down does not appear to have a beneficial effect 
but rather the reverse. lie gives them permission to w alk about, taking a 
usual part in the activities of their life, and oftentimes at the next subse- 
quent examination, the separation which was responsible for the visual 
shadow of which they complained, has wholly disappeared. The author 
has had one instance wherein the condition continued for several months 
after the surgery. There is, no doubt, a connection between this and 
delayed formation of the anterior chamber. 

GONIOTOMY 

By DR. OTTO BARKAN 

BAS nuvewco, CALIF 

This is one of the latest operations to be presented for simple non-inflam- 
matory glaucoma. The operation was devised by Dr. Otto Barkan of 
San Francisco, and his technique, prepared by him for publication in this 
work is as follow s. His results permit him to feel that the operation is a 
sound surgical procedure in indicated cases, as covered below. 

This operation is indicated in a certain type of case only, namely, that type 
which according to the writer’s classification constitutes a pathological anatomic 
entity which he has called Type I Chronic Glaucoma. This is characterized by an 
open angle and normal depth of the anterior chamber. It mcludcs the clinical 
group of w hat is commonly known as chronic simple or non-congestive glaucoma, 
but m addition covers all cases with deep anterior chamber and open angle even 
though they be rongested. It does not include those cases with shallow' chamber 
and narrow angle that run a non-congestive course for many 5 ears and clinically 
appear similar and arc often confused with typical chronic simple glaucoma. The 
procedure is especially gratifying when used as an early operation. It will be found 
effective also in certain cases of secondary glaucoma in w hich the increased intra- 
ocular pressure is likewise due to a block of the selero-comeal trabeculum. It is 
less effective and may even be contraindicated in certain rare instances of Type I 
which show a high degree of vasomotor instability and tendency toward vascular 
decompensation. A preliminary paracentesis may' here be indicated or it may be 
better to operate primarily by cyclodialysis or trephine. 

Goniotomy or opening of Schlemm’s canal under direct vi-1011 is an operation 
for the Telief of that form of chronic glaucoma which is characterized by an open 
angle and normal depth of the anterior chamber. 

The success of the operation depends upon two essential factors: ( 1 ) the proper 
selection of suitable cases by a preoperative biomicroscopic examination of the 
angle of the anterior chamber; (2) the use of a specially made contact glass, the 
• Am. Jour. Opblli^ 14, No 10, 1002, 1931. 
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prismatic action of which provide a magnified picture of the inside of the ande of 
the anterior chamber so that the surgeon is able, under direct risen, to pride his 
knife from the temporal limbus across the anterior chamber until it strikes the 
trabeculum on the opposite side. A similar approach to the angle was used by 
De Vincentiis in 1892 but his procedure was a blind one since it was impossible 
to see where the knife was going. Moreover, in the absence of a biomicroscopic 
(gonio^copie) method, it was impossible to determine which cases were suitable 
The operation was later abandoned. 

Preliminary Procedures —The surgical contact glass 1 (Fig. 473) should be tried 
on the patient's eye previous to the day of operation in order to insure its adapt- 
ability to the individual ca^e. The standard model will be found to be satisfactory 
for mo-t cases but occasionally an exceptionally narrow palpebral fissure densnds 
the use of a smaller model The lids are separated with a speculum, or by means 
of bd sutures m eases of a narrow palpebral fissure. Cant botomy should be avoided 
for a trace of blood in the conjunctival sac is apt to disturb visibility hr mingling 
with the fluid between cornea and contact glass. As direct virion is the essence of 
this procedure the thought of maintaining visibility must always remain foremost 
in the surgeon's mind Everything should be ready before local anestheria with 
pontocaine is started. Anesthesia should not be prolonged beyond the few minutes 
that are necessary to induce it. Once the g)aa? is ajiplied, the steps of the operation 
should follow in rapid succession in order to avoid disturbance of visibility through 
liare of the corneal epithelium that might develop, formation of Descemet's folds 
(which may occur in low tension eTes after prolonged contact with the glass) or 
through entrance of air bubbles or blood between contact and cornea. 

Technique of Operation. — The pupil should be miotic, 
the eye having been well eserinixed before operation. 
Ointment should not be used, in order to avoid the 
formation of an oOy film on the glass. Akinesia is 
performed in the usual wav. The height of the operating 
table and of the eye of the patient is so adjusted that 
the surgeon who stands at the ride of the patient's head 
may conveniently transfer his gaze from the Iimbu« to 
Fn, 473 — BsrLaa* *urc- above the temporal edge of the contact glass and to 
ir»l contact eiv- rPor~onai the anterior chamber by means of slight movement of 
communication ) his head or body. If the surgeon prefers to sit on a 

stool, its height must be adjusted relative to the eye of 
the patient «o that the surgeon may transfer his gaze by means of a slight move- 
ment of his bead. Local anesthesia is instilled by means of 1 per cent pontocaine. 
An applicator saturated with 1 per cent pontocaine may advantageously be held 
on the nasal limbus for five seconds A drop of adrenalin solution 1 to 1000 given 
With the last drop of pontocaine increases the corneal luster. Immediately following 
the last drop, the eye is fixed with a forceps and the surgical contact glass applied 
in the following manner In the case of the right eye both the patient’s face and 
h>« gax° are rotated to his left. In the case of the left eye the directions are reversed. 
The conjunctival sac having Vxren treed of mum- or debris that may disturb the 
viability the surgeon grasps the limbus at ten o'clock with a small El^chnig forceps, 
with lock, held m his left hand. The forceps having been locked it is permitted to 
hang from the limbus. It will be found that fixation is best done liefore application 
rf the glass rather than after. If, however, the surgeon prefers to apply the pla-s 
irst, then in order to prevent entrance of air through dimpling of the sclera he 
oust exert a little extra pressure upon the glass with an applicator held in his right 
rang while grasping the limbus with the forceps in his left. The surgical contact 
dass having l*een placed on the eye, a solution of physiological saline is injected 
rnder the temporal edge of the glass by means of & 1 cc. Luer syringe with a small 
•urved cannula 

Still maintaining the head in this position the patient is directed to rotate his 
aze slowly from the left straight upward. The eye with the contact glass upon it 
i now in a position of alxluction relative to the head and looks straight at the 
filing. 

The assistant, who stands behind the head, keeps the glass in position by means 
F a double pronged probe {bident. Fig. 474) which is held in the right hand without 

1 The surgical contact chit h now available from Zeiss A Co. 
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exerting undue pressure, and in such a manner as to leave a crescent of the tem- 
poral limbus exposed. Such pressure as there is must be in the direction of the optic 
axis of the globe in order to avoid entrance of air under the glass As soon as fixation 
is established and the glass applied, care must be taken to avoid pressure with the 
forceps. Traction rather than pressure should be exerted. The surgeon then 
(1) dries the temporal limbus with the tip of an applicator, (2) applies iodine at the 
intended point of puncture with an applicator, (3) punctures at this point (just 
scleral to the comeo-scleral border) with the goniotomy knife A second assistant 



or nurse has meanwhile guided the narrow lieam of a hand lamp 1 from across the 
bridge of the patient's no«e to transilluminate the nasal portion of the limbus and 
the corresponding region of the angle of the anterior chamber The surgeon who 
stands in a comfortable position at the side of the patient's head, the fable having 
been previously adjusted to the proper height, guides the knife (Fig 475)’ across 
the chamber and into the angle between its lower and nasal third m the right eje 
and between its upper and nasal third in 
the left eye by direct vision through the 
glass. Wien the blade reaches the mag- 
nified angle its point is inserted into that 
ortion of the trabeculum which covers 
chlemm’s canal and the incision is con- 
tinued counter clockwise for several milli- 
meters along this line (alrout one-quarter 
of the circumference). For the right eye 
the surgeon stands to the right of and 
behind the patient’s head; for the left eye 
he stands at the patient’s left shoulder. 

If the incision appears insufficient either 
iti extent or depth, the knife may be 
rotated on its axis and the incision re- 
peated in the reverse direction. The knife 
is then quickly removed without loss of 
aqueous, care being taken to avoid enlarg- 
ing the puncture wound at the limbus by Fig- 475 — Gomotomy (Barkan) showing 
pressing slightly against the back of the the kmre crossing the tmtenor chamber 
blade during removal. There may be a <r«*onnl romm,. mention ) 
slight amount of bleeding into the anterior , 

chamber from the intra-scleral plexus along the line of incision but this is absorbed 
within a few hours. 

The knife must, in traversing the chamber, always ero~s the optic axis The 
diameter of the arc that it describes after having engaged the trabeculum will then 
be greater than the diameter of the circumference of the limbus and thus the point 
of the knife remains engaged during the inci s ion If the knife does not cross the 
optic axis the opposite holds true, with the result that the point of the blade in 
describing a smaller arc than that of the limbus soon lie comes, di-engaged from tt, 
resulting m too small an incision. ... ... , . , 

Due, apparently, to the varying topographic relations of the angle and of 
Scbletnm’s canal, one cannot always be certain of opening the canal, mat tins 
may be accomplished with a fair degree of certainty and exactitude is shown by 
the results of postoperative bio-microscopic examination which usually snows a 
single straight dehiscent slit of the tralieculum over Schlcmm s canal associated 



* An unproved focal illuminating lamp designed for this purpose he available in the 
near future The goniotomy knife can be obtained from Mueller A t-O 

* Figure 475 illustrate* an earlier model of the ennt ict glv« and Indent tiiin 
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with normalization of intra-ocular pressure. What appears to be the glistening white 
inner lining of the outer wall of Schlemra’s canal is viable through this longitudinal 
bisection of its inner wall. The sclera-corneal trabeculum may either be bisected 
or tom off constituting what may be called a trabeculotomy or trabeculectomy 
respectively. Judging by experiences it would appear that an incision to the extent 
of at least one-quarter circumference is required for a permanently successful out- 
come A too small incision is only partially effective and it may also be that it is 
more apt to close in time, although one cannot be certain of this at present. 

Magnification 1 * obtained by wearing a binocular head loup of desired strength. 
A fire diopter bead loup when combined with the refractive power of contact len* 
and eve gives a total linear magnification of about 6 X- In selected cases where 
higher magnification is desired the operation may be performed with a comeal 
microscope attached to the surgeon's head by means of a helmet. With this micro- 
surgical technique 20 X magnification may be obtained. 

An assistant or nurse who stands on the opposite side of patient’s head directs 
the spot light of a hand lamp at the nasal limbus, transiDuminating it. While the 
incision is being made the spot light is made to follow the point of the knife which 
is visible to the assistant through the sclera as it moves along slitting the trabeculum. 
The surgeon can further direct the movement of the light by word of mouth. A 
second assistant or nurse stand* beside the first one towards the foot end of the 
patient and directs the light from a second hand lamp onto the ere for purposes 
of general illumination. This light can lx? removed or used at will during the pro- 
cedure It also serves as a reserve in case the first light should become obscured 
or get out of order Thus constant illumination of the angle of the chamber is 
assured during the operation. 

Patients are customarily hospitalized for two to three days, both eyes being 
occluded the first twenty-four hours. The pupil of the operated eye should be 
kept miotic with eierine for three weeks following the operation, in order to prevent 
the root of the ins being washed against or becoming adherent to the incision. 

The essence of the procedure is its complete safety. There have been no com- 
plications or injurious sequela* observed in any cases operated upon to date. Thi* 
makes it especially adapted to early operation which is the greatest need in the 
surgery of glaucoma today. 

Bandmann’s sclerectomy, which he spoke of as a scleral comeotoroy,* 
has good permanent value and is to be considered as the minimal possible 
surgery when such circumstances present themselves. In the 30 cases 
which he presented, with his original operation, G were reported as very 
good, 13 as good, and 10 additional as satisfactory. An incision is made 
at the upper limbus, almost as in a cataract extraction except that a small 
bridge of limbus and of conjunctiva is left undivided at the center, that is, 
the points of puncture and counterpuncture are lengthened but not con- 
nected With a pair ol blunt scissors two radial cuts are made in the 
comer at the central point of the two corneoscleral incisions so that tiny 
triangles of cornea are excised with a 1 to 1.5 mm. ba*e at the peripheral 
incision. Eleven cases had been under observation for more than two 
years and 17 for more than ten years. In rather more than one-half of the 
cases, adhesions developed between the root of the iris and the corneal 
wound. 

Herbert’s sclerotomy is a somewhat more rational procedure, is equally 
easy to do, and obviates iris prolapse and the iris adhesions of Handmann's 
technique. Li'ter, in his simplification and description of Hertart’s flap 
sclerectomy, 1 uses a broad needle or a narrow keratome to puncture the 
conjunctiva G mm. from the limbus; the blade of the keratome is slid under 
the conjunctiva and is made to enter the sclera a millimeter or so behind 

i Klin Monsl-M. t. Aucenh., T3. 3^. I«24. 

• Berens: The Eye and Its Diseases, Philadelphia. W , B, Saunders Company, p. 1 125. IBS- 
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the limbus. It is passed from here into the anterior chamber, making an 
opening 3 to 4 mm. wide. Having entered the anterior chamber, a vertical 
incision is made at each end of the primary incision by turning the knife 
so that its edge is forward, then cutting to the margin of the cornea, care 
being taken not to section the conjunctiva. In this way a small quadri- 
lateral flap or trap-door of sclera is formed If the iris prolapses, a button- 
hole iridectomy is done on the prolapse. 

Some surgeons prefer raising a small flap of conjunct^ a to facilitate the 
introduction of the knife into the sclera ant! to assist in making the vertical 
incisions. Lister says the importance of gentle massage even day after 
the operation cannot be too greatly stressed This senes to keep the 
trap-door open, thus starting drainage into the subconjunctival tissue at 
the earliest possible moment. The conjunct!* al flap is closed with a suture 
as is customary. 

Lagrange stated that as a permanent opening was made, passing from 
the anterior chamber angle into the subconjunctival space, the perichoroidal 
space was also opened by his operation It is quite unlikely that this occurs 
Shortly after Lagrange presented his original technique, various other 
similar sclerectomy operations were advanced. Argy ll-Robertson presented 
one, tlie scleral trephining of Fergus already mentioned, and Herbert's 
wedge operation was still a third. Scleral trephining is no longer practiced, 
and the same thing applies in general to the wedge operation as advised 
by Herbert. In this, two sclerotic cuts were made through the sclera, 
outlining a wedge for removal. Elliot describes Herbert’s various oper- 
ations quite in detail, the wedge resection, his small flap sclerotomy, and 
the triple flap sclerotomy. They are of interest historically , no doubt, but 
in general they are not recommended by the writer. Other procedures less 
difficult to do and more certain in their effects are recommended instead 
The procedures to be described herein are the original technique of 
Lagrange, llolth’s modification of it with punch forceps, the pocket flap 
sclerectomy of Spratt, and the more recent irido-comeo-sderectoiny of 
Berens. 

IRmO-SCLERECTOMY 


The sclerectomy of Lagrange, which probably has been the basic oper- 
ation for all scleral operations wherein a filtering cicatrix is formed, was 
first presented by him in 1900. 1 “Iridectomie et selerectomie eombinees 
dans le traitement du glaucome chronique. Precede nouveau pour 1 etablis- 
sement de la cicatrice filtrante.” It is rather likely that his sclerectomy 
was based upon the anterior or internal sclerotomies of de Wecker and of 
de Yineentiis. The procedure for these is not included herein. Their 
incisions through the sclera and through the anterior chamber are of no 
permanent val ue. As Meller say s, “the wound margins of these are so w ell 
adapted that primary' healing occurs.*' In 1S94, de Yecker- added an 
iridodialysis to his sclerotomy' incision, but it is doubtful whether this had 
any additional value. . , . . . . . 

The Lagrange Irido-sclerectomy (or, as he speaks of it, sclerecto-iridec- 
torm ).— Figure 470, A, B, C, I), and E, illustrates the procedure. Local 
anesthesia is usually satisfactory in that the operation should not be done 

■ Soc. franc d'ophtalm.. May. 1900, A Combination of 
tlie Treatment of Chrome Glaucoma A New Procedure to Estobli h a Filtenn* Cicatrre, 

1 Ann. d oculist , 112, 261, 1SW 
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upon acutely congested eyes. The pupil should be kept contracted, as 
much as is possible, with eserin before the operation and while the cocain 
drops are being instilled. Just before the operation is started, 3 drops of 
1 to 1000 adrenalin are most desirable to prevent bleeding from the con- 
junctival flap. A short narrow von Graefe knife with a thick back is 
passed through the anterior chamber, the puncture at the outer side being 

1 mm. from the limbus, with a counterpuncture at the opposite limbus 
matching this. The knife enters close to 10 o’clock and emerges close to 

2 o'clock on the limbus, in the case of the right eye when operating from 
above, or at opposite points on the left ej e when operating this from below. 
The knife is carried upwards and slightly backwards in such a manner that 



Fig. 47C — Torlmique of LapranEe indo-scJerwtomj . A . corneal Motion ; B. bereling of ; 

C. resection of ecleraJ lip « ith Mt^ors (or punch); Z>, Jndcrtotny; E. completed remit. 

the sclera is bev eled or cut obliquely. The section is completed with a 
tongue-shaped conjunctival flap of from 2 to 8 mm. in height- If the 
anterior chamber is allowed to empty itself very slowly under the con- 
junctiva before the scleral section is completed, the fluid forms a subcon- 
junctival bleb, and this facilitates decidedly the formation of the con- 
junctival flap itself. By this procedure a scleral incision is formed from 
5 to 7 mm. in length with a definite ledge of sclera at die anterior lip of the 
wound. When the conjunctival flap is grasped with forceps and pulled 
down over the cornea, this tongue or shelf of sclera is plainly visible. While 
the conjunctival flap is held reflected, sharp, curved, but small scissors are 
used to remove this scleral shelf. The conjunctival flap is held down over 
the cornea by an assistant, the operator fixes the eyeball with one hand. 
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and with the other removes a biconvex or cigar-shaped section of the sclera 
from this ledge. It will be, from apex to apex, 3 to 5 mm. in length and 
from 1.5 to 2 mm. in width, at its widest part. To obtain a scleral shelf of 
adequate size, the knife must emerge from the sclera 2 to 3 mm. from the 
limbus in an oblique backward course, as it leaves the anterior chamber 
and begins the formation of the conjunctival flap. That portion which is 
resected is not corneal, as Elliot s,i\s, hut is largely scleral. The con- 
junctiva at the exact corneo-seIer.il junction line is not disturbed nor dis- 
sected free from the limbus. As soon as this sclerectomv has been done, the 
iris is grasped with iris forceps, prolapsed, and a basal iridectomy carefulh 
done. The iris scissors should be held tangentially to the cornea, and the 
iris which has been withdrawn removed with two or three snips of the ins 
scissors. Originally the iridectomy was not considered as an essential part 
of the operation. It lias the same value and purpose as with a corneo- 
scleral trephining. Subsequent iris prolapse or incarceration is prevented, 
and these wotdd nullify the filtration desired. The iris is replaced b\ 
anterior chamber irrigation or with an iris spatula, and the conjunct!* al 
flap sutured with a water-tight suture, the same as for a corneo-sclera) 
trephining. 

The postoperative care is not unlike that of corneo-seler.il trephining 
except that massage should be started in these eases as soon as the anterior 
chamber begins to form. Atropinizatum is necessary here also The site 
of the sclerectomy must lie free from any tags of iris or of uveal tissue, for 
the procedure is not of itself an iris inclusion operation. The scleral opening 
will remain patent without incarceration of these. It is so large, as com- 
pared with the opening of a trephining, that one must do a complete iri- 
dectomy. A peripheral iridotomy or an incomplete iridectomy has been 
tried several times, but the procedures were not satisfactory. The extensive 
opening of the anterior chamber and the slow reformation of the anterior 
chamber demand the complete iridectomy. The suture can be remo\ ed on 
the fifth or sixth day, depending upon the rapidity with which the anterior 
chamber forms. As soon as this has reformed and the suture been removed, 
the patient may be out of bed. 

The sclerectomy, as done by Holth’ with his punch forceps, is not unlike 
the Lagrange procedure. The von Grafe knife is passed as before, and 
a scleral flap from 2 to 2.5 mm. in width is formed with a conjunctival 
flap extending'G to 8 mm. from the limlnis. The punch is held, according 
to his latest technique, with the 1 mm. wide blade of the punch forceps 
on the flat, parallel with the sclera in a tangential direction, introduced 
at the nasal angle of the wound, 3 mm. into the anterior chamber. The 
handle is lowered until it forms an angle of 150 degrees with the plane of 
the iris. The piece of sclera is now excised by closing the punch forceps; 
it should be 3 mm. long and the anterior edge should be placed rather more 
than 1 mm. from the limbus. Holth recommends a complete iridectomy 
if the iris prolapses or tends to prolapse. In the case of a non-congestive 
secondary glaucoma with svnechise, a peripheral iridectomy may be done. 
If there is no tendency to prolapse whatsoever, it is permissible to do a 
small triangular iridotomy here because the size of the sclerectomy opening 
is not so large, and the danger of subsequent iris prolapse is decidedly 
minimized. Holth’s operation may be done almost as well through a Ker- 

1 Bnt. Jour. Ophth.. December, 1121. 
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atome incision. The keratorne is passed beneath a conjunctival flap, the 
scleral point of entrance being 2 to 3 mm. from the limbus. The heratome 
should pass quite obliquely through the sclera into the anterior chamber 
a distance sufficient to make a 5 to 0 mm. cut through the sclera tangential 
to the limbus. As soon as the heratome is withdrawn, the conjunctiva is 
pulled down toward the center of the cornea and freed with sharp dissection 
so that one jaw of the punch may be passed down readily through the 
keratorne incision in the sclera. One of the blades of the punch forceps is 
passed through the scleral incision, the other blade above it, ami the same 
size sclerectomy done as when a cataract knife is u>ed. A peripheral or 
complete basal iridectomy concludes this oj>eration with the exception of 
the suture which must be inserted as l>efore. 

Berens 1 presented a technique for irido-comeo-sclerectomy which he felt 
combined the best features of the Lagrange irido-sderectotny, of the Klliot 
trephining operation, and of the Ilolth punch operation. Berens believes 
that the excision of tissue in the angles of the scleral wound, and the com- 
plete closure of the conjunctival wound over a bleb of salt solution, pro- 
duces a broad. evenly spread filtering cicatrix. The technique as he pre- 
sented it before the Clinical Congress of the American College of Surgeons 
is as follows: 

After aseptic preparation and injection of the eyelids, inject subconjunctivalJy 
over each rectus mu-cle, 1 per cent with 3 minims of a solution of adrenalin (I to 
1000) to each dram nf procaine rotation In the operation performed recently, the 
ciliary ganglion was injected with 1 ce of procaine adrenalin solution. The con- 
junctiva above the cornea i« ballooned with the adrenalin-novocaine solution. With 
Stevens’ scissors, 3 slightly curved uicL-ion 15 mm in length, and 10 from the 
limbus, is made through the conjunctiva to the sclera with the concavity toward 
the cornea; thus flap is dissected from the underlying sclera down to the cornea. 
Figure 477. .1 The extremities of the incision should Ik* kept at least S mm. from 
the cornea The flap is folded back over the cornea and dissection Is done with a 
flat, sharp spatula with a rounded end, gently into the layers of the cornea with 
a side to side movement With a blunt spatula placed Iietween the layer* thus 
dissected, and with the conjunctival flap restored to its original position, the point 
of the spatula should extend 1 5 nun. into the cornea. The eye i« directed and held 
downward with a fixation forceps, and an inci'ion is made with a broad, hollow 
ground keratorne The incision is started in the sclera 1.5 mm. above the limbus 
and is extended into the anterior chamber until a wound approximately 4 mm. 
long is obtained, as in Figure 4 n,C. If the anterior chamber j* shallow, the incision 
may he made with a short narrow, curved Graefe knife. While the heratome is 
being withdrawn, care is exercised to prevent the in< from prolapsing into the 
wound. If prolapse occurs, and it cannot Ik* replaced readily, exclude the iris with 
a spatula while the punch is being used Stevens’ scissors are u-ed to extend the 
angles of the scleral wound for a distance of 0 5 to 1 mm., which makes an inch-ion 
approximately 5 nun. long. The cut* should lie parallel to the limbus and should 
allow the introduction of the special scleral punch into the angles of the wound. 
With the punch, the sclera and cornea (Figure 477, F) are dipped as deeply within 
each angle as pOK-ible; the remaining lip of sclera and cornea is then clipped, a 
serrated edge being left. The wound should extend 0.5 to 0.7 mm. into the cornea. 
A broad two cut glaucoma iridectomy i* now performed After the first cut, the 
iris torn from the ciliary body by traction forward and toward the uncut side. 
In selected rase- of chronic non-conge-tive glaucoma, a peripheral iridotomv or 
iridectomy may Ik? performed. The conjunctival wound is closed with an over 
and over running catgut suture (No 0000 plain) After the suture is drawn tight 
the wound edges, except at the extremities, are crushed with forceps; a grooved 
spatula is inserted in one angle; an anterior chamber irrigator filled with half* 

* Am. Jour. Ophth , 19, 470. June. 1TO: Clin. Cong 4m. Coll Punt , Pan Fn»ne»w>, 
October 10.15. 
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normal physiological saline Mention N i>laccil in the opposite angle: and all blood 
and fibrin are unshod from under the flap. Sufficient solution should remain under 
the flap to balloon it forward and restore the anterior chamber if possible. The 
extremities of the wound are now* cm slid and closed with forceps. Metaphen oint- 
ment (1 to 2.i00) is applied over the inner canthus, and one drop of 3 per cent 
atropine is instilled. 



I‘n. 4T7. — Trrlinn|Ue of Morons’ irnlo— olororlomv. .1 and O. formation of flip, fljp 
folded down for kerntome incision, C, keratome incision. D. extension of tncision with Stexens' 
s<iwi<irs. nj that incision is approximately 5 mm lone. E and F, reset tion of scleral lip with 
scissors anil pitinli, clip pine with |Hinch in leaxc n scrmttsl edite, (!, ltroad, Bowman tvpc 
iridectnmj. 


Berens keeps Ills patients in bed for twenty -four hours with their heads 
somewhat elevated. Forty -eight hours sifter the operation, gentle massage 
of the e\ eball is liegun; this is repented tliree times each day. Atropine is 
instilled to keep the iris well dilated. Under ordinary circumstances he 
omits a dressing, using only a mask over the eyelids, lie states that com- 
plete closure of the wound reduces all exogenous infection to a minimum 
and leads to early reformation of the anterior chamber. The author takes 
exception to this omission. 

Griseom’s 1 modification and simplification of the Lagrange iridoscler- 
ectomv is a procedure used almost wholly by the author. His technique 
has the following advantages: one may choose the exact point for the 
scleral incision and the sclerectomy, the size and shape of the sclerectomy 
can be well regulated, a more thorough basal iridectomy is possible because 
■ Pennsylvania State Med Jour . 42. (40-042. March. 1939. 
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the pectinate ligament is itself incised, and a thick Tenon's capsule con- 
junctiva! flap overlies the fistula. The surgical procedure as he outlines it 
follows herewith in abstract. A broad flap which includes the conjunctiva 
and capsule of Tenon and which begins at about 7 mm. from the upper 
limbus, is dissected down to the corneal margin. After the flap is turned 
down over the cornea, a Tooke’s corneal splitting knife incises a line 3 mm. 
long in the superficial lavers of the sclera, 2 mm. above and parallel to the 
limbus. The step is very important, because the angle of the anterior 
ehamber is 1.5 to 2 mm. behind the limbus. The assistant holds the con- 
junctival flap down over the cornea, the point of a keratome being placed 
in the prepared scleral incision. The flap is then turned up, to permit the 
angle of the anterior chamber to be seen from below. The keratome is 



Flo -J7S —Technique of Spratt'-f poelet indo-*srlereetoinv. A and B. formation of flap. 
O. rataract knife lnn-non. D. wlerertomy: E. imlrxljaJvsia. F. rompleted result; G, ihagram- 
matie frketrh of tMrtU*. remoied. 


firmly and slowly pushed Iwtli downward and forward, while the point is 
directed toward the apex of the cornea, until the assistant can observe the 
point in the angle of the anterior chamber when he looks from below. Until 
the point is observed, the direction must not change; otherwise, the ker- 
atorae will almost certainly pass beneath the iris and thus injure the lens. 
The operator, from his position above, soon can see the point; then the 
direction of the keratome is changed, now' passing downward parallel with 
and dose to the anterior surface of the iris, until the incision in the sclera 
is about 5 mm. wide. The instrument is now swiftly withdrawn, the oper- 
ator being careful not to injure the lens. The anterior lip of the scleral 
section is seized with iris forceps, and small curved scissors used to excise a 
piece of sclera, 1.5 x 4 mm. Following this, a broad basal iridectomy is 
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performed, and the conjunctival flap is sutured. Both eyes are bandaged, 
and the patient remains in bed for three or four days. 

Spratt's pocket flap sclerectomy is described by him as a sderecto- 
iridodialysis. 1 It is different from the de Wecker sclerotomy with irido- 
dialysis in that it embodies a filtering cicatrix. Figure 478 illustrates the 
technique of his operation and its end-results shown in cross-section In 
view of Spratt’s satisfactory end-results and because the operation is 
essentially a modification of the Lagrange, it is proper to include it here- 
with in fair detail. The technique as he presented it, is as follow s - 

The conjunctival sac is thoroughly flushed with from 1 to 3 cc of hexylresorcmol 
solution (S. T. 37) or metaphen, in a dilution of 1 to 1000. If the eye is hard, a 
posterior sclerotomy is done to relieve the tension and gi\e greater depth to the 
anterior chamber. The insertion of a suture in the superior rectus muscle helps to 
maintain fixation of the eye. It should be u«ed when the patient is unable to rotate 
or hold the eye steady. A horizontal incision 1 5 cm. long is made in the conjuncti\a 
10 mm. above the limbus. A thick flap which includes the conjunctna and the 
subconjunctival tissue, is dissected to the limbus with scissors A small scalpel i« 
used to separate the fibers of the conjunctiva from the limbus, the cornea is split 
for from 0 5 to I mm. A conjunctival pocket is thus formed so that the incision 
is made in a clean field. A mattress suture of No 000 black silk on a fine, full curv e 
needle is placed in the edges of the conjunctiva, and the large loops are drawn to 
the side so that they will not be cut by the knife. The conjunctival flap is held 
down over the cornea by blunt forceps so as to obtain fixation of the globe A 
Graefe knife, 1.5 mm. in width with a long slender point, is introduced from 1 to 
1 5 mm. back of the scleral margin, so as just to enter the anterior chamber, and 
the counterpuncture is made at a corresponding point opposite Tins incision is 
made as far back as possible. Since the incision is confined to the angle of the 
anterior chamber, there is no danger of injury to the lens, such as may occur when 
a keratome is used. The edge of the knife is turned backward «o as to make a thick 
tongue of sclera 3 mm. long. The length of the limbal incision is approximately 
4 or 5 mm. The wedge of the sclera is removed with curved scissors, as in the 
Lagrange operation. The conjunctival flap Is next held up so that the ins may be 
distinctly seen. This is grasped at the root with delicate curved iris forceps haring 
teetb on the convex side (Foerster model). The iris is pushed gently toward the 
center of the pupil, and separation of the root from its attachment to the ciliary 
body (iridodialysis) follows. The suture is drawn tight and the wound closed 

Spratt uses atropine only if the patient complains of pain. He feels that 
the problem of iris prolapse is better answered by the iridodialysis than 
through the iridectomy. It is rather likely that there is a bit more haemor- 
rhage in doing the iridodialysis than with the iridectomy, but the originator 
of the operation stated that it never was of such a degree that it caused a 
real complication. 

The indications and contraindications for irido-sclerectomy are rather 
sharply delineated. These contraindications exclude: (1) acute congestive 
glaucoma, (2) severe chronic congestive glaucoma, (3) iritic or uveitic 
glaucoma with congestion or irritation, (4) chronic non-inflaramatory glau- 
coma in the lower ranges of hypertension, (5) chronic non-inflammatorv 
glaucoma in the higher ranges of hypertension, (0) cataract, especially 
cataracta complicata. The diagnosis of cat3racta complicata with a very 
possible fluid vitreous is a most positive contraindication because of the 
danger of dislocation of the lens and prolapse of the vitreous, (7) advanced 
arteriosclerosis, especiallv with arterial hypertension, (S) vascularization of 
the iris, and (9) buphthalraus. Ordinarily, in buphthalraus, indo-scler- 

» Trans Sec Ophth . Am. Med. Assn , p. 135, 1933. 
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ectomy is not considered an ideal operation, hut in spite of this, Delord' 
reporter! satisfactory results with its use, and Poulard and Da vat 1 reviewed 
the late results of IS sclerecto-irideetoroies for infantile glaucoma, and in 
two-thirds of the cases the tension was normal at reexamination. 

The operation seems to be indicated in: (1) Simple non-inflammatory 
glaucoma, especially in which miotics react favorably on the tension; (2) 
recurrent simple non-inflammatoiy glaucoma following an unsuccessful 
iridectomy. (I,agrnnge does a simple sclerectomy after an unsuccessful 
iridectomy to compensate for the inadequacy of the previous operation. 
Because it is performed at the site of the old scleral scar, he calls the oper- 
ation oulectoim .) (3) Secondary glaucoma with synechije but without 
ciliary injection; (4) glaucoma following cataract operations; (5) for the 
completion of an iridencleisis operation wherein the tongue of iris has either 
been tom or an iridectomy was inadvertently made complete. The oper- 
ation has been especially successful in recurrent simple non-inflammatory 
glaucoma wherein a prior comeo-scleral trephining has been insufficient in 
low ering the ocular tension to a normal degree. 

Lagrange 3 discussed in detail the indications and contraindications for 
his operation as applied to the various forms of glaucoma. It is quite 
proper and apt that we should listen to the originator of the operation 
himself in these considerations. From a surgical standpoint he divides nil 
cases into two subdivisions, depending upon the degree of tension present, 
and upon the depth of the anterior chamber. In considering the eases from 
the standpoint of tension, he (Lagrange) feels that sclerectomy is not indi- 
cated in acute glaucoma; instead scleral iridectomy is the operation of 
choice, and thereafter, if hypertension should again develop, to operate 
subsequently by a resection of the cicatrix, t. r., oulectomv. A tension 
above GO mm. Ilg. is a contraindication, though if it can be brought down 
to 40 mm. Hg. by adrenalin, or by retrobulbar injections, then the long- 
itudinal subconjunctival sclerectomy at the limbus is easy and proper. 
Therefore, -10 ram. Hg. should be considered as the maximum tension in 
order that sclerectomy will be free from danger. In so far as a very shallow 
anterior chamber is concerned, while the scleral resection can be made from 
without inwards, as done by Gayet of Lyons, Lagrange feels that it is Itest 
to use a small (1 mm.) trephine at the limbus so that only one-half of a 
scleral disk is cut, and as this is lifted and removed with a pair of sharp- 
tipped scissors, an elongated scleral tongue can he remo\ed simultaneously 
without danger to the ciliary body. The conjunctival flap, prepared hefore 
the scleral trephining is done will permit the formation of an adequate 
filtration bleb as w ell as give sufficient protection. 

In nearly every case where the anterior chamber permits, a section of 
the sclera must be performed with the knife or a keratome. One must 
remove from the anterior lip of the wound that portion of sclera w inch lies 
in the wall of the anterior chamber. 

Curdy* in his presentation of a subconjunctival approach for the Lagrange 
sclerectomy, “ab externo,” feels tit at he has by tins eliminated the diffi- 
culties of cataract knife puncture and counterpuncture with a shallow 

* Cbn. Ophth , 28, 503. 1924- 

1 Ann d'onil . 162. 496. 1935, Soc d'ophih. de Paris, p. 129, March, 1923 

* Trans Ophth. Soc. United Kingdom, »oI 47, 1927. 

* Arch Ophth , ml 23. Xo. fi, June, 1!W0 
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chamber, the danger of injury to the iris lens and vitreous, obtains an 
equally satisfactory fistiilizing cicatrix with less abrupt sides than those 
made with a circular trephine, and that there is less tendency to iritis than 
that seen after trephining. The technique, as he presents it, follows 
herewith. 

A long horizontal incision is made m the conjunctiva about 8 inni above the 
limbus and undermined to expose the «clera down to the limbus Thn is the «amo 
as is done foi the Elliot trephining operation, except that a longer arc of the limbus 
is exposed, and the cornea is not split. An incision is made along the cur', e of the 
limbus, about 6 nun. long, perpendiculai to the scleral smface and close to the 
attachment of the conjunctiva at the limbus A second, more curved incision m 
the sclera is made above, its middle 1 mm or a little more from the middle of the 
first incision and its two ends curving to meet the two ends of the first incision 
(Fig 479, A) This second incision is not perpendicular to the scleral surface but 
inclined slightly toward the incision at the limbus The incisions are not made to 
perforate at first but are sufficiently deep to outline definite!) the scleral crescent 
to be removed. The incisions are deepened slowly by successive light stiohes of the 
knife, and as nearly equally as possible. When jierforation occurs, the iris prolapses 
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as it docs in trephining, and a peripheral or complete iridectomy can be done with- 
out the anteiior chamber being entered. Of course, perforation occurs before the 
scleral crescent is entirely free, but the crescent can be grasped with fine forceps 
and dissected out easily, preferably after iridectomy Because of the converging 
of the scleral incisions, the deep opening of the fistula is a little shorter and narrower 
than the surface opening; the scleral crescent to be removed tapers to a jxnnt at 
each end and can be dissected out more easily than if the incisions were parallel 
and with less danger of injury to deeper structures. The ins replaces itself or can 
he made to do so by slight stroking of the cornea (Fig. 479, B). 

The conjunctival flap is replaced and secured in position by such sutures as may 
he needed. A solution of atropine is instilled immediately after the operation and 
at subsequent dres-ings if needed The postoperative care is the same as for the 
Elliot trephining ojieration, though there is less tendency to intis than after 
trephining. 

Complications. —They are either immediate or late- hen one considers 
conditions which are salient with an irido-sclcrcctoiny, then one can under- 
stand the reason for the complications which arise, and at the same time, 
guard against these complications. I<agmngc, in speaking of the necessary 
conditions connected with sclerectomy, and considering the modifications 
(as of Ilolth, of Knit, of Foroni, of Iaeto-Yollaro, ami others) said the oper- 
ation is best performed only when it fulfills the three following conditions: 
(1) a lengthened strip of sclera resected from along the filtering angle; 
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(2) care of the ciliary body and cornea; and (3) pood conjunctival covering. 
The inability to obtain these requirements, it seems, is the basis for all 
complications save those accidental in nature. 

Immediate Complications. — (1) Haemorrhage from injurj to the iris or to 
the ciliary body while using the cataract knife; (2) insufficient scleral ledge; 

(3) adherent conjunctiva; (4) prolapse of the ciliary body; and (5) disloca- 
tion of the lens and vitreous prolapse. 

Late Complications.— (1) Hypotonia; (2) sympathetic ophthalmia ; (3) cat- 
aract formation; (4) return of hypertension; and (5) secondary infection. 

Injurj' to the iris or to the ciliary body by too oblique an incision is an 
ever possible complication. The hemorrhage which occurs is sharp and 
obscures the operative wound. It will occur when the operator is having 
difficult'' with adequate fixation. The immediate injurj- to the tissues is 
not the most unfortunate factor, but the fact that the subsequent scler- 
ectomy places the filtration over the ciliary body or through it. This is 
decidedly not an advantage in that the dangers of sympathetic ophthalmia, 
at the worst, and of chronic long-standing iridocyclitis, at the best, are 
quite possible. 

The opposite complication to that just described results when the exit 
of the knife edge is too abrupt, so there is no ledge of sclera formed for the 
resection. The causes for it are: difficulty with the fixation, perhaps and. 
more likely, the points of puncture and of counterpuncture were made too 
close to the cornea itself. These two complications are one of the best 
arguments for a keratome approach to this operation. If this complication 
should occur, it is best to complete the operation as an iridencleisis rather 
than a sclerectomy. This follows Greenwood’s recommendation. 1 Iriden- 
cleisis to which a sclerectomy is added should not have its opening too far 
back in the sclera. If a keratome is used to make the conjunctival flap and 
the scleral incision, the point of entry must be carefully chosen. 

If the conjunctiva is more adherent to the sclera than normal, the resec- 
tion of the ledge of sclera will be quite difficult. The operation is indicated 
in certain cases which had had surgery before; therefore, this complication 
is not unlikely. Further, the same condition may he present if the case 
was preceded by a phase of congestion. 

Prolapse of the ciliary body, even without immediate injury to it, is 
unfortunate. It occurs when the scleral incision has heen made too far 
peripherally. The immediate resection of the prolapse may I>e followed by 
an uneventful recovery, but a staphyloma of the cicatrix is rather likely to 
occur and the loss of the eyeball from long-standing chronic low-grade 
inflammatory iridocyclitis. B!askovics : disputes the idea that the ciliary 
region is a zone of special danger for either injury or for surgical procedures. 
To support this contention he cites the impunity of cyclodialysis. He 
thinks that the incarceration of uveal tissue in a wound is far more dis- 
astrous, and consequently argues for extensive removal of injured uveal 
tissue. He reports 5 cases in which portions of the ciliary body were 
excised. In 4 cases there were penetrating wounds over the ciliarj- area. 
In one the eye was lost through infection. The fifth was a glaucomatous 
eye in which cyclectoray was performed without success in the hope of 
reducing tension. Blaskovics considers cyclectomv, per se, a harmless 

» Arch. Ophth., JO. > To. 4. 476. 1933 
’ Zischr. f Atigenh , 83, 76. January. 1930. 
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procedure and fraught with no greater danger than is the excision of a 
prolapsed iris. 

The lens should not be injured while making the scleral incision, even 
though the points of puncture and counterpuncture are somewhat removed 
from the cornea proper. An incomplete iridectomy, by reason of the iris 
falling in front of the knife, also should not occur because of the short 
length of the scleral incision. Because, however, of the rather wide opening 
of the anterior chamber, and the sudden abrupt loss of aqueous, dislocation 
of the lens may occur with a rupture of the h\ aloid above and even with 
prolapse of the vitreous. When this complication does arise, it appears 
usually after the iridectomy has been done. There is nothing much that 
one can do in the case except to proceed immediately w ith a lens extraction. 
The sclerectomy has already been performed in all probability, and the 
incarceration of vitreous through the sclerectomy into the subconjunctival 
space would be a most unsatisfactory conclusion for the operation The 
incision will have to be enlarged with scissors, and a lens loop used for the 
extraction. 

Subchoroidal hemorrhage is always a possibility with arteriosclerotic*, 
and especially when these cases are accompanied by more than moderate 
degrees of arterial hypertension. This condition is included in the con- 
traindication already mentioned; therefore, it should not occur The 
abrupt change in the intra-ocular tension, from the earlier hypertension to 
the operative hypotension, because of the widely opened anterior chamber, 
is too great and too sudden for the pathological walls of the choroidal \ ev 
sels to stand, even though the zonula is not ruptured. Evisceration is the 
end-result in such instances. 

Hypotonia is apparently no more frequent with this operation than w ith 
a comeo-scleral trephining. In cases, however, of chronic simple non- 
inflammatory glaucoma with moderate degrees of hypotension, hypotonia 
may appear to a rather marked degree. This also is present where a 
trephining operation is done for a primary acute congestion glaucoma 
instead of a simple iridectomy. Such a surgical procedure is as much 
contraindicated, in general, as is the iridectomy not recommended for 
simple non-inflammatory glaucoma. 

Iris prolapse is not common because of the iridectomy; ciliary hotly 
prolapse, however, may develop late after the operation. The posterior 
position of the sclerectomy, its width and length and the subsequent mas- 
sage, it is indicated, may be precipitating causes. If it occurs it must be 
corrected surgically. 

Iritis, chronic iridocyclitis, and sympathetic ophthalmia have been 
noted, as well as other complications, by various authors. The last of 
these should not occur unless damage has been done to the ciliary body at 
the time of the operation, or unless a subsequent prolapse of the ciliary 
body develops. Iritis and iridocyclitis, when they arise, must be com- 
bated as outlined under the complications of corneo-sclcral trephining. 

Late infections occur with this procedure as with comeo-scleral trephin- 
ings. According to the statistics of Lagrange, they are not as common 
under his care as with some other operators. Weeks’ 1 reported 1..J per 

* Do Srlinclniti Di«oasos of the Eje. 10th ed., Philadelphia. W. D. Saundem Company. 
P. 73. 1924. 

* WnU‘ Duoiuot of the C)<. Philadelphia. Lea 4 Fehiger, 1910. 
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cent of late infections in 3811 Lagrange operations'. Hent?en l * routinely 
uses a sliding flap and feels that the separation of the conjunctival flap 
at the limbus gives the Iwst protection against the so much feared late 
infection of the eje- The combating of it is the same as that covered for 
corneo-sclera! trephining. 

The incidence of cataract following late after an irido-sclereetomy seems 
to be highest of all the various filtering operations. This information was 
derived from the author's survey already mentioned. It is rather likely 
that the abrupt opening of the anterior chamber and the trauma to the 
lens ami its suspensory ligament are the principal causes. Direct damage 
to the lens bv instrumentation during the operation should not be included 
in this group because the manner of formation is quite different. The 
surgerv of cataract extraction following an irido-sclereetomy is no more 
difficult, however, than when operating for a lens extraction with a filtering 
trephining bleh. (This dives not condone the complication, hut it is true 
nevertheless.) The technique for the extraction nf such complicated 
cataracts has been discussed before. 

CYCLODIALYSIS 

(\\ elodial \ si-> is an operation fir.-«t recommended by Heine in IflOtk 1 As 
stated before, he became aware of an observation made separately by 
Fuchs and by Axenfeld relative to the iKcurrcnee of choroidal detachments 
following incisions into the anterior chaml>cr. 3 lie tried the procedure on 
20 glaucomatous eves that were totally blind or nearly so, and the experi- 
mentation demonstrated to his satisfaction that the procedure tends to 
reduce the tension even in cases of absolute glaucoma. There lias been 
much written a!>out c> elodialysis since that time. The differences of opin- 
ion which exist relative to it are inexplicable. Barkan, Ilov le, and Maisler 4 
studied gonioseopically 14 cases of glaucoma before and after cyclodialv.iis 
operation They concluded that Heine's original idea of establishing a 
communicating cleft between the anterior chamber and the supra-chor- 
oidal space was sound and an actual fact. Elsehnig* studied histologicallv 
the eve of a patient normalised bv cyclodial v sis fourteen years previously. 
The eye showed a free angle and a patent Sehlcmm’s canal ami a com- 
municating cleft between the anterior chamber and the supm-choroida! 
space at the place of the operation. On the opposite non-operative side, 
the angle was closed and Schlenvm’s canal mostly obliterated. Barkan, 
Boyle, and Maisler said that tension was normal in all cases in which this 
characteristic surgical dialysis was established. In tho-e eases in which 
the ciliary body had become reattached to the sclera there was no per- 
manent reduction nf tension. Their conclusions, based upon their studies, 
were as follows: 

(I) The tendency toward closure was found to be due to too small a dial; sb 
which favored adhesions of the contiguous surfaces; (2) trauma must be limited to 
a minimum in that trauma creates raw surface- and stimulates closure through 
exudation; (3) it is necessary to obtain -op nation of the ciliary body with a spatula 
through a sufficiently large portion of it- circumference, that*!-*, from two-fifths to 

1 Trans Ophth. fvxr IVupd Jvjncdojn, 47,270 J’CT 

* D«ut«rh. med. Wrln Xo 2t,l» Sit, I 

1 Beard's Ophth. Burp ‘ . P ISJ 

4 Am Jour. Oplilh 11 1 inmry, I'lti. v 

* Ber. d. denim'll. well , j». Si 7, l' _ 



CYCLODIALYSIS 


781 


one-half of its circumference; (4) the obtainment of the e e objectives is favored by 
making a scleral incision further posterior and even more diagonal than is cus- 
tomary, thus facilitating the entrance of the spatula in a tangential plane and its 
rotation through a large arc; (5) the anterior chamber should be preserved, (G) 
hemorrhage should be kept to a minimum, (7) postoperative instillation of myd- 
natics is to be avoided whenever possible in that mydnatics may favoi closure of 
the dialysis hv approximating the base of the ins to the site of its previous suiface. 
(8) when the dialysis cleft is too extensive, hypotonia is likely to occur with a gradual 
primary cataract formation, or secondary by an increase in changes present in an 
already established incipient cataract. 

We must therefore return to Heine’s original premise and consider his 
theorv, as to its mechanics, factual. Too often, inopportunely, the oper- 
ation is relegated to a place reserved for intractable cases of glaucoma, 
that is, one in which previously performed operations hav e been unsuccess- 
ful, and the operator “now decides to try a cyclodialysis as a last resort ' 

Technique. — The operation may he done under local anesthesia, though 
even with the instillation of cocain into the cul-de-sac and a conjunctival 
injection of 1 per cent novocain, the actual disinsertion of the ciliarj body 
is likely to he painful. Therefore, 10 per cent cocain solution should be at 
hand so that a small, tightly wound, cotton applicator can be dipped into 
it and applied directly over the region of the ciliarv body for a few moments 
prior to the formation of the dialysis The proper time to applv it is 
immediately after the conjunctival flap has been formed. The position for 
the operation is at one of the four quadrants of the eve lying between the 
four recti muscles, up and out, down and out, up and in, and down and in 
Ordinarily the two external quadrants offer the easiest approach, though 
former surgical procedures and formerly performed cyclodialyses will 
modify the site which is to be selected. 

A curved conjunctival flap 8 to 10 mm. in length is formed and dissected 
free from the sclera down to the limbus, the flap remaining hinged at this 
place. The sclera is hared at a point above or behind the ciliary body, that 
is 8 to 10 mm. from the limbus. An applicator soaked in adrenalin is held 
against this point for a few moments before the sclera itself is incised. This 
incision is made with the point of a keratome or the tip of a small cataract 
knife, the cut being made slightly diagonal, rather than purely tangential, 
to the cornea, and is carried through the sclera by successive light strokes 
of the cutting edge of the knife. It is slowly deepened until the absence 
of resistance to the knife indicates that the sclera has been perforated, 
f’are must be taken not to incise the underlying choroid. (Meller, Torok 
and Grout, and others have stated that there is less danger of this accident 
if the edge of a knife is used rather than the point.) At the same time, the 
incision may be made a bit longer. A medium width iris spatula, with a 
smoothly rounded tip, is introduced into this incision, its tip directed 
toward the cornea and with its point carefully and firmly approximated to 
the posterior surface of the sclera. If the juxtacorneal edge of the scleral 
incision is grasped with a fine-toothed forceps and elevated slightly, the 
introduction of the spatula is facilitated and its subchoroidal position more 
certainly assured. Spatula? have been devised for this operation with 
transverse markings upon the upper surface, indicating the length of the 
blade in millimeters. This hardly seems necessary, though perhaps it might 
be advisable for an inexperienced operator. Before the spatula is intro- 
duced, it should be curved carefully into a paraboloidal shape, the least 
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curve being at the tip; the greatest curve present in the spatula must lie 
well posterior to the tip. Figure 4S0, B, illustrates a properly-shaped 
spatula. Of the various spatulse, those which have a reverse curve are not 
recommended. There is no doubt that this reverse convexity does adjust 
itself better to the internal concavity of the sclera, but these spatulse are 
more difficult to handle and, by reason of their shape, limit the cyclodialysis 
in its elevation from the sclera; B and C of Figure 480 illustrate this. 
With the tip of the spatula pressed against the posterior surface of the 
sclera, it is slowly and firmly, but gently, advanced until the resistance of 
the pectinate ligament is felt. This is detached, and immediately there- 
after the tip of the spatula is seen in the anterior chamber. At least 2 or 
3 ram. of the blade should appear within the anterior chamber; the tip, 



Fig 4SQ — A, technique of cjcladulysa, pi. ora serrate. A~B and B~A thon direction 
of movement of the spatula. B and C illustrating roncai e and convex jjiatiils as illustrated 
in C, Elsehmg's cyclodialysis spatula. 


bower er, must be kept well away from the sphincter iridis. While in this 
position the handle is rotated very slightly and simultaneously moved 
laterally, as in A of Figure 4S0, so that the tip disappears into the angle of 
the anterior chamber uith each lateral excursion increasing thereby the 
degree of dialysis obtained. This is the principal reason a concave curved 
spatula is desirable rather than one conve-tly curved. As soon as the 
maximum degree of detachment is obtained, by reasonable manipulation 
of the spatula acting with its fulcrum in the sclera! incision, it is slowly 
withdrawn. A few drops of aqueous may escape with it. This is not only 
permissible but actually is desirable, in that with it, au immediate lowering 
of tension is obtained. This escape of aqueous nil) be facilitated if the 
blade is twisted the least bit while the spatula is being withdrawn. Again 
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here, however, the concave curve of the spatula will assure this almost 
certainly. 

Barkan and his associates Believe that the loss of aqueous at this time is 
unfavorable for the success of the operation. The writer feels that this 
loss of the aqueous itself is not the fault, but the trauma connected either 
with an attempt to drain the aqueous or the trauma from unnecessary 
roughness. Ilarkan, Boyle, and Mahler are again quoted in part herewith 
relative to their work with the gonioseope: 

Failures may he due to trauma during operation which creates raw surfaces and 
stimulates healing of the surfaces through exudation, and so forth Thus, for 
instance, at the points where Desccinet’s membrane had been traumatized by the 
spatula, peripheral anterior iris adhesions are seen to have formed, counteracting 

• ' jP ol»ject of the operation. Trauma encourages exudation and formation of 
ms adhesions in the angle just as it induces posterior adhesions of the pupillary 
border of the ins to the lens, more especially in that sector of its circumference 
which corresponds to the sector of the iris (hat has been dialyzed The tendency 
to exudation and formation of the adhesions .seems aI«o to vary with the individual 

. -I kp conjunctival flap is then closed with a running suture and miotics 
immediately instilled to draw the root of the iris from the angle of the 
anterior chamber and to further assure the immediate persistence of the 
dialysis. The e> e is dressed ns is customary, and redressed daily , thereafter 
instilling inioties at each dressing. After the sixth day the suture may he 
removed and the miotics continued in frequency and in the percentage of 
Mnution necessary, depending upon the course of the postoper.itix e tension. 
Hie operator should not depend upon finger tension for this. A hit of 
postoperative edenm of the upper lid is not at nil uncommon, and this 
amount is sufficient to interfere with the delicacy necessary for taking a 
satisfactory finger tension. 

Recently the author changed his technique somewhat in this operation 
following a discussion on glaucoma surgery presented by Danielson, Long, 
and Sherwood'; a change which has proven most satisfactory. The con- 
junctiva is incised ns is customary, parallel to the limbus in a crescentic 
manner at the site selected for the operation. This is reflected from the 
sclera and the sclera bared. Two a-traumatic black silk sutures are then 
passed through the sclera parallel to the long axis of the conjunctival 
incision through the superficial sclera, for a distance of 3 ram. each. The 
two sutures are separated one from the other about 1 mm. (see Fig. 4S1. 1 ) 
Traetion is placed upon these two sutures separating one from the other so 
that the intervening bridge 'of sclera is held taut. At the same time the 
eyeball is held rather firmly by this traction. A cataract knife or a Lunds- 
gaard knife is then used to section the sclera. This is done also in a direc- 
tion parallel to the limbus and with a smooth steady stroke. The length 
of the incision should he about 3 mm. As soon as the black choroid has 
been reached it shows in the sclera incision as a tiny black bleb because 
of the traction which is placed on the scleral lips of this wound. The 
cyclodialysis spatula is introduced as is customary, and the ciliary body 
detachment carried out. Closure of the xvound completes the surgery'. The 
two suture ends at one extremity of the wound, each from a separate 
suture, are passed through the conjunctiva. The same is done with the 
two sutures at the other extremity of the scleral xvound. The two ends 

1 Am. Jour. Ophth , vol 25. No 21, April. 1H2. 
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are then turned, one upon the other, and tied in a square knot— first the 
upper, the lower of the two thereafter. The latter of the two, however, 
exerts pressure when being tied in closing. Both conjunctival and sclera! 
wounds are thus simultaneously closed. (See Fig. ~4 $ l .*) 



Fj!, I s ! 'Tfrimniiif »li« Dsmtl-oti Umt art H«vnod. !p: conV*r*f ol ibf rvtlaSl i»l for 
ryclodnlv-i. 

Contraindications and Complications; Immediate and Late.— TJie out- 
standing contraindications to cyclodialysis are the presence of congestion, 
of ciliary and of iritic irritation, either present at the time, or with a history 
of it earlier in the C3se. By reason of the mechanics of the operation, any 
surgery which will exaggerate a preexisting inflammation, or reestablish a 
quiescent one. will al?o nullify the effects of the operation. It follows 
therefore, that iritic and uveittc secondary glaucoma are not proper cases 
for cyclodialysis. The presence of synechue. of descemititis, or of chorio- 
retinitis. exudative or hemorrhagic in character, may be considered a* 
indicate, e of earlier or present inflammation. Fimple noa-inflainrontory 
glaucoma, as a primary condition, is the outstanding indication for thb 
form of surgery, but only when the tension i? in the lower ranges o? liyper- 
tension. Cases whicii respond fairly well to raknics, even if the tendon 
should be at times above this qualification just stated, arc also TMi-ptaMe. 
Buphthalmus has been held fairiv well by means of repeated cvitiriiah.-e-. 
The simple iron-inflammatory glaucoma which one sees after ie\ entfu! 
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cataract extraction (whether primary or secondary) is also a condition 
wherein cyclodialysis should l>e seriously considered. The surgery, in that 
it lies wholly anterior to the vitreous body, is theoretically ideal for this 
If slit lamp examination, however, should indicate extensive herniation 
of the vitreous into the anterior chamber, or if the glaucoma is very e\ i- 
dcntly secondary to incarceration of iris, or of capsule, then cyclodialysis 
is not recommended. Herniation of vitreous into the anterior chamber 
if well contained within an intact anterior limiting membrane and free from 
the angle, is not a contraindication. 

Complications.— Immediate.— (1) Episcleral hremorrhage; (2) incision of 
the choroid and choroidal luemorrhage; (3) luemorrhage into the anterior 
chamber; (4) supra-choroidal passage of the spatula and its appearance 
behind the iris in the posterior chamber; and (5) lacerations of deseemet's 
membrane. 

Late Complications. (1) Heturn of hypertension, that is a failure from 
the operation; (2) hypotonia; (3) choroidal detachment; and (4) cataract 
formation. 

Early or Immediate Complications.— Episcleral luemorrhage may be rather 
common. The cyclodialysis opening is made ordinarily close to the exit 
of the anterior ciliary veins, and it is common knowledge that these are 
frequently dilated in glaucomatous eyes even without an inflammatory 
phase present. If it occurs, it must be controlled by adrenalin because the 
scleral incision cannot he mndc before it is controlled. The field of opera- 
tion w ill be obscured and blood may be carrier! into the anterior chamber 
by the spatula. If adrenalin and direct pressure will not stop an episcleral 
or scleral luemorrhage, then one must use the actual cautery. (An ordinary 
strabismus book heated to n cherry-red color in an alcohol lamp is con- 
venient and quite adequate.) 

An incision of the choroid and a consequent choroidal hremorrhage 
should not occur if the scleral incision is carefully and deliberately made in 
a field free from bleeding. The introduction of the spatula and the actual 
dialysis is painful unless the anesthesia is satisfactory and complete. The 
patient may, under these circumstances, wince or squeeze or be so unruly’ 
as to traumatize his own eye, resulting in a choroidal luemorrhage, cause 
choroidal lacerations, and be responsible for a severe luemorrhage into the 
anterior chamber. Iliemorrhage into the anterior chamber is usually 
venous and may result from blood being carried into the anterior chamber 
along the path of the spatula, by seepage or even perhaps by capillary- 
attraction. A sharp arterial hremorrhage into the anterior chamber is 
indicative of trauma to the root of the iris, and in such instances, the spatula 
should be withdrawn and a pressure bandage applied immediately. 

A supra-choroidal passage of the spatula and its appearance behind the 
iris in the posterior chamber of the eye may- be disastrous. The prolapse 
of vitreous into the wound is a certain indication of the perforation of the 
choroid and the retina. The initial introduction of the tip of the spatula, 
and its close approximation to the posterior concave surface of the sclera 
will prevent this most unfortunate complication. Occasionally, the tip of 
the spatula will appear in the angle, but it may be incarcerated in the ins 
stroma. In such instances, it can be very slightly* withdraw n, the handle 
depressed even more, and then the introduction continued. One should be 
careful at this time, however, not to strip off a roll of Descemet s mem- 
50 



78G SURGERY OF GLAUCOMA 

brane, the tip of the spatula acting as a little curet. The complication, if 
it occurs, is not really serious but it is unnecessary. 

Laceration of Descemet’s membrane and a splitting of the cornea occur 
more commonly not by the procedure just mentioned but because the 
spatula becomes entangled in the fibers of the pectinate ligament, the 
spatula entering the corneal stroma here and by its further advance splitting 
it. There should be some resistance normally to the elevation of the 
pectinate ligament, but any undue resistance is suggestive of the above 
mentioned entanglement. The tip of the spatula must be withdrawn for 
several millimeters and then again carried forward. Metier says the 
spatula generally finds its right way even in eyes in which the root of the iris 
is attached to the posterior surface of the cornea (peripheral anterior 
synechia?), and that an iridodialvsis is an exceptional occurrence. 

Malignant early postoperative glaucoma is occasionally seen after all of 
the various surgical procedures which are done for glaucoma. Mauhsch* 
feels that it is most common following cyclodialysis. By the expression 
“malignant glaucoma” is meant that ocular condition in which, either 
immediately or within a very few days after the operation, the ey e becomes 
hard and the visual capacity as a rule is rapidly destroyed, with extremely 
severe subjective symptoms. The anterior chamber is lost. An iridectomy, 
if performed, then results in a gaping wound, and the lens may be pushed 
up and out into this. The condition in fact defies all efforts at surgical 
treatment. 

The Late Complications of Cyclodialysis.— These are considered not so 
much as complications as they are failures from the surgery. The failures, 
however, are due to complicating factors. The indication of their presence 
is the return of hypertension. Peripheral synechiie and the closure of the 
fistulizing channel and the ciliary body dialysis are the causes, but they 
cannot be seen grossly. Barkan and Troncoso described them goni- 
oscopically, and pathologists have been aware of them even before goni- 
oscopic observations were possible. An immediate fall in ocular tension is 
not the usual result from the operation unless an escape of aqueous is per- 
mitted. This would be, therefore, for practical purposes, only a para- 
centesis of the anterior chamber. The beneficial results are somewhat 
delayed and do not appear until the third, fourth, and even fifth day after 
the operation. Postoperative massage seems to have but little application 
as compared with the external fistulizing operations and to their reaction 
to this. If, because of a failure or an incomplete result, one feels that the 
operations should he repeated, it is wise to select a different site for the 
reoperation. Any one of four quadrants mentioned is available- In 
huphthalmus, repeated surgery- may be done at a site previously operated, 
with apparent benefit. Certainly, a reattachment of the dialysis alone is 
not a contraindication to surgery at the same place, but an interval of 
time should elapse before it is repeated at this same place, so that post- 
operative exudates, inflammatory changes, and injuries to the pectinate 
ligament may recede to the normal. 

Hypotonia occasionally occurs. Many, however, have considered soft- 
ness of such eyes as quite harmless. The only importance w bieh hypotonia 
plays is its possible relationship to the formation of a complicating cataract 
or to the exacerbation of preexisting cataract changes. If vision drops to a 
1 Zuchr, f. Augenb., 72. 167. 1824. 
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degree where the patient is unhappy or wherein his earning capacity is 
impaired, the lens may be extracted without modification by reason of the 
cyclodialysis.' The cyclodialysis operation itself, and the manipulations 
attendant to its performance, should not be the cause of lens changes. It 
is probably the least damaging of all of the glaucoma operations. 

Cyclodialysis Combined With External Filtering Operations.— Scleral 
trephining has been combined with a cyclodialysis, and sclerociliarv iri- 
dencleisis has been combined with cyclodialysis as well In general, these 
combined operations, in spite of the satisfactory results reported, are not 
whole-heartedly recommended by the writer They are difficult and too 
often are in the nature of frenzied surgery It seems much more logical to 
do as little as is necessary in any one case than to do as much as is possible. 
The combined operations impress one that the surgery is of this latter 
quality. 

From the Halle clinic, where the method of Schiech is used, namely, 
scleral trephining combined with cyclodialy sis, Schulz 1 analyzed the results 
of 197 cases. In S7 per cent of cases of glaucoma simplex, normal tension 
and improvement and preservation of the vision was obtained, and 78 
percent of the cases of inflammatory glaucoma showed satisfactory results. 
With Schieck’s technique the trephining is done in the sclera at the limbus 
but without splitting the cornea. A peripheral iridectomy is then done, 
and immediately thereafter a cyclodialysis is performed, according to the 
usual technique, with the spatula entering from the anterior chamber at 
the site of the iridectomy. Schulz feels that the advantage of this sub- 
conjunctival scleral trephine over the more superficially placed corneo- 
scleral trephining consists in a great lessening of late infections. 

Sclero-ciliary iridencleisis with cyclodialysis is done according to the 
techniques of Mauksch and of Del Barrio. Each operator developed his 
technique, separately, one from the other; both. liowev er, got equally good 
results. The technique of Del Barrio 1 is easier to perform and seems to be 
a bit more considerate of the ocular tissues An abstract of the technique 
from The Year Book of Eye, Ear, Xose and Throat for 193G states that the 
operation is begun similar to a cyclodialy sis. After the iris root has been 
separated from the sclera by the spatula, an iris hook is introduced through 
the scleral wound and advanced into the anterior chamber through the 
separated choroid and sclera. With the hook the free margin of the iris is 
pulled up into the wound, and a small iridectomy, including the sphincter, 
is then performed The iris is then allowed to remain folded back between 
the choroid and the sclera, separating the iris root from the scleral spur. 
The sutures are placed as usual. 

Del Barrio feels that the operation makes the advantages of the cyclo- 
dialysis more permanent, in that the iridencleisis provides for drainage of 
aqueous through an epithelial lined passage between the anterior chamber 
and the supra-choroidal space. 

Wheeler combines an iridectomy with cyclodialysis not grossly dissimilar 
to the above. This technique has been discussed under iridectomy'. 

Cyclodialysis Combined With External Filtering Operation by Means of 
Transplants Into Anterior Chamber.— Various men at different times have 
attempted to combine the advantages of a cyclodialysis with the per- 

• Klin. Monatsbl. I. AngMili , 74. 771, 1925. 

* Ann. d’ocul . 171, 9, , . 1931. 
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manence of external filtration. To achieve this, implants of all types have 
been used. Some of these in technique are not grossly dissimilar to the 
seton operation which has already been described. This latter procedure, 
however, has nothing of a cyclodialv sis. It is essentially an anterior 
sclerectomy plus the implant. In so far as cyclodialysis is concerned, the 
function of the implants is to prevent a reattachment of the ciliary body 
to the sclera at the site of the operation. Materials, as horsehair, silk 
thread, and even living tissue, were used by various observers with no 
success at the best. The use of metals was also attempted and the results 
here were universally disastrous Magnesium, however, w as tried by Mom 
and Chiazzo with good successes Unlike other metals, as Troncoso 1 states, 
magnesium is wholly absorbed in from two to three weeks forming hydro- 
gen gas as it disintegrates. 

After experimental work upon animals repeating and confirming the 
findings of Moras and Chiazzo, he (Troncoso) devised a technique which 
seems to be well worth consideration. This is especially so in the treatment 
of absolute glaucoma. The procedure is not recommended (author) in 
absolute glaucoma, as a result of a preexisting iritis or iridoev clitis. because 
of the possibility of reactivation of such an iridocyclitic process. In other 
forms of glaucoma absolutum. wherein this possibility is improbable, the 
implants are to be considered. 

According to Troncoso's technique, a scleral insertion is made 7 mm. 
from the limbus, the cyclodialysis is performed, and a strip of magnesium 
2 mm. wide and 8 mm long is inserted under the conjunctival flap. This 
has been cut approximately 8 by 10 mm. in length, hinged above; 1 mm. of 
the strip of magnesium should protrude into the anterior chamber. The 
implant can be inserted rather readily by means of a specially designed 
carrier 1 which works on the cartridge ejector principle. A 0.5 mm. right 
angle lip prevents the strip from slipping either farther into the anterior 
chamber or wholly out of the chamber. The conjunctival flap is then 
sutured, and the case treated po'toperatively with atropine. lVtoper- 
ativelv , the metal first changes to dull white, and then to black, (las 
bubbles occasionally distend the flap. Reactions were present increasingly 
so at times for three or four days, with total subsidence in twenty - days. 
Of the 12 operations Troncoso presented, the results were almost uniformly 
good. 

Troncoso stresses the use of the gonuwope before operation, so that the 
opening into the anterior chamber may be made at a jx>int where the angle 
is free of adhesions. 
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TIIE ETIOLOGY AXI) DIAGNOSIS. TIIE INDICATIONS AND 
CONTRAINDICATIONS IN TIIE TREATMENT OF 
RETINAL SEPARATION 


HISTORICAL 


The modern treatment of separation of the retina L, perhaps, the out- 
standing single advance in ophthalmology within the present generation. 
Even this period, relatively short as it is, is definitely narrowed, in that the 
first article which initiated the recent research (and the tremendous strides 
which have heen achieved) is that of Yerhoeff's 1 * * 4 * * * * of 1917. Then followed 
Gonin’s work of 1919, *21, *23, '27, and *28, which will he mentioned again 
later; Lars^on’s work in 192S and in 1930;* Vogt’s in 1929;* Sourdelle in 
1929;* and Gonin’s in 1930, ‘ all discussed operative procedures. Many 
various discussion-) of the etiology, theories of formation, and consideration 
of the Imtopatlmlogy also were presented in this inters al, but for some 
reason the general ophthaltnologieal world seemed donnant to the man els 
which were occurring, at least unfolding, before them E\ en early articles 
connected with the surgical treatment passed unnoticed until attention was 
called to them by the tremendous amount of literature which suddenly 
appeared from 1930 on. Some of these early articles included that already 
mentioned by Vcrhoeff: Gonin’s work of 1919, of 1921,® Lenz of 1922,’ and 
Sourdelle’s of 1923 and 1924,* in addition to the work of Jocos 9 It is 
interesting that the modern basis for surgery had been considered long 
before. Anderson, 10 in his very excellent bibliography connected with the 
treatment of this condition, calls attention to the "formation of adhesions" 
in this procedure, through an article by Janies Ware," on electrolysis by 
(’lavlier and Mnraval, 15 and Tenson; 13 * and the pro\ision for permanent 
drainage was emphasized as early as 1S72 by de Wecker.” 

Vogt, 11 * with the help of his assistant, Latte, presented the following 
different dates: 


Coecius' 1 in 1853 w as the first to see a retinal tear. The next w as A von Graefe 17 
who, however, regarded the tear as a part of the healing process, until Hansen'* m 


1 A New Method for the Treatment of Retinal Separation, Ophth Rfc., January. 1917 

» Acta Ophth . 3, 319. 1920, Ibid . 6 344. 192S. Ibid . 8. 172, 1910. 

1 Kim Monatsbl. f Aucenh., p. 719. 1929 

4 Pratique med franc.. X ann/c. No 3. 1929. 

• Ann. d’ocu! , 167. 961. 1930 

* CorTO'pondents Blotter lur Pchneizcr Aerate, No 44. p 1075. 1919, Ann d'oout . 158, 
175 1921. 

' Ilandburh tier Augenheilkunde-Augenartzhcho Operotionslehre. 12S9 1922 


* Arch d'opht , 11, 419, 1923. 

• Clin. Ophth . 9. 357. 1920 

Detachment of tlie Retina, Cambridge University Press. 19.11, published for Brit. Jour. 
Ophth. 

” Chirurg. Ob-=en at ions Relative to the E>e, 2, 23S, 1S05. 

15 Ann d'ocul . 115, 37, 1895. „ . 

»« Ibid . 114, 22. 1S95 '* lbld P- 13 ”- September, IS. 2. 

14 Arch. Ophth , aol 10. No 3. September, 1933. _ 

14 Ueber die Anavendving d<*a Augenspiegels, Leipaig. I. Muller, p. 131. IS53. 

,T Arch. f. Ophth. (4bt 1 ), 1. 358. 1854. (4bt. 2 ). 4. 23S. 1858 

»■ Bemarkninger om Nethmdelosningerts Behandlung, Hospitalstid. 14, 1, IS. I. 

( 789 ) 
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1871 and ScK^egsw 1 in 1873 advanced the opposite view. De Weckeri in 1870 
recognized for the first time that the tear was the cause for the detachment. In 
hi< book he described three types of retina! detachment: "decoUement par dis- 
tension, par attraction et par soulfcvemeni.” In the first two, according to Jam, 
the retinal tear is the direct cause for the detachment. In 1852 Leber* popularized 
this mode of development- According to him. every acute detachment which can 
be recognized with the ophthalmoscope is caused by a retinal tear. Martin, 4 
de Wecker 1 and de Luca* introduced ignipuncture in the treatment of retinal 
detachment m 1SS1 After that time ignipuncture became generally accepted, par- 
ticularly by Trench and English ocuh-ts, and was frequently employed. Scboeler- 
was the first to select the region of the retinal tear and the place of the beginning 
of the detachment as the site for operation. He injected tincture of iodine between 
the detached vitreous and the retina, in the neighborhood of the tear, and in the 
place of the beginning of the detachment; in other words, in the pre-retin&l space. 
In his book be published an illustration from a case in which the retina became 
reapplied and the tear dosed. Deutsehmann 4 was the first to use ignipuncture at 
the site of the tear in a case m 1S9G, which, however, he seems to have forgotten' 
The case was fully reported in 1899. Xavier Gale^on-iki* mss the fir*t to use igni- 
puncture systematically for a retinal tear and with success, in 1902 and 1903, a 
few years before his death. He not only performed ignipuncture on the tear, but 
aspirated the retroretinal fluid before this procedure. He 1 * aspirated the fluid just 
as Gonin 11 did Later, so that the retina could apply itself before the cauterization 
took place Je pratique 1'aspiration du liquide et la galvanocauterisation de la 
partie d£chir£e de la r#tine et de la choroide J’ai obtenu ainsi de bons r&ultats. 

Gqnm felt that if the bole can be made to close, the subretina! contents 
are absorbed and the detached retina resumes its normal position. He tried 
to achieve this closure of the hole by direct cauterization of its margins. 
With this technique, then, unexpected successes, as Gonin called them, 
were first referred to by him before the Swiss oculists at Bale in 1919, with 
great reserve, then in some Swiss or French reviews, such as Annates 
(Toculistiquc, 1921. and Rcruc generate <T ophthalmologic, 1923. Later, with 
a short de>cription some typical cases were presented before the French. 
Swiss and German Societies in Brussels, Zurich and Heidelberg in 1925 and 
1920. In 1927, Gonin showed at Berne several patients, the complete dis- 
appearance of whose detachments lasted for several months; and in the 
following vear. at Lucerne, his colleagues. Siegrist of Berne, and Vogt of 
Zurich, referred to their own confirmatory experiences. 11 This was the first 
occasion on which credit was given to Gonin by ophthalmologists other than 
his own fellow-workers and assistants. 

RETINAL TEARS 

A disinsertion is an oval or slit-like rent in the retina occurring at the 
ora serrata, probably connected with cystic degeneration in the neigbbor- 

1 Handbuch d*r speaellen AuyenbeilVunde. Berlin. A. HtrscfcwsJd. p. 456. 1S73. 

* Trait* des maladies du fond de loeil et atlas d’opbthalnx»*op«e. Paris, A. Delahay*. 
p. 151, 1S70. 

1 Kim Monatsbl. f. Augend., 20, l* 5 , 1SS2. 

* Trans- Internal. Med. Congr-. tendon, p. HO. ]%>I. 

* .Van. d'octaL, 87. 41. 15S2- « Ann. di ottal . 12. 330, 1S»1. 

1 Zttr opera tiren Behandlung und Heiiung der Xetih»ut*hV»MitYe. Berlin, Peter* Veilae, 
pp. 2 S, 41. S6, 90. 03. Plate 1. ISS9. 

* Belli, x Angenh , 40. 46. 1690. 

* Congr. de ehlf-, Paris, p. 417, 19CC: Balt, Soe. franc, d'opht.. 20. 214. 1903. 

»• BnlL Soc. franc, d'opht^ 20. 214. 1903 

<* Rev. gen. d'opht-, 37, 337. 1923. 

u From a historical standpoint, the bibliography which appears In jDnfce-Elder. C V, 
Mosby Company. 3. 2921-2926. 1940, K «> complete that further reference:, are wholly 
unnecessary in any other pu Miration. 
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or more of these may unite as a larger rent, and in such instances a small 
island or flap of peripheral retina can be found intact anti still adherent to 
the ora serrata. These findings do not deny the statement just made, but 
simply indicate the process through which that disinsertion passed in its 
formation and in the formation of the peripheral flap still present. 

A disinsertion is often difficult to find ophthalmoscopically. The folds in 
the retina prevent a view of the peripheral retina so that w ith even extreme 
dilatation of the pupil, it may be impossible to view the neighborhood of 
the ora serrata. In every case wherein the greatest elevation lies closest to 
the periphery, one must suspect this type of tear. Further, when a most 
careful search of the fundus, frequently repeated, fails to show a hole in the 
retina at am place, then also one should consider the likelihood of a dis- 
insertion being present. Changing the position of the patient’s head and 
his body in bed, or in a chair, so that the retinal folds can fall away by 
gravity from the periphery will, at times, permit the operator to see these 
disinsertions Preliminary subretinal drainage, with hypodermic springe 
and needle, in the case of large bullous detachments, is permissible and may 
also uncover a probable disinsertion. Pressure upon the sclera, while 
viewing the fundus as far peripherally as is possible, has been suggested by 
Amiga as of great assistance. Transillumination along the circle of the ora 
serrata has been definitely valuable. Finding a disinsertion makes possible 
a much lessened amount of diathermy -coagulation in that the rent, in the«e 
instances, can be completely sealed from the remaining portion of the 
retina, and making unnecessary extensive treatment to the entire sclera 
overlying all of the separated retina; as w'ould be almost obligatory in cases 
wherein no disinsertion nor other hole could be found. 

The consideration of the remaining types of retinal tears is an interesting 
subject. The percentage of cases in which tears are found varies a great 
deal with the individual ophthalmologist. Amiga states that in 1925 he 
found rents in 40 per tent of his cases; in 192S. from GO to G5 per cent of 
cases; in 1932, in SO per cent of them, and at the present time, he is finding 
these in from 85 to 95 per cent of instances, depending upon whether these 
are cases of old or new separation. Tears are most readily found in new 
cases with the media still transparent, but as the weeks pass after the onset 
of a retinal separation, it becomes increasingly difficult to find them. Rest 

Wi , •i&hs'i’nAjft/r. •tft *3m jnK'taK . •wi/1 'sdm&cnGf * 'Aram age, *bnmu£ti ■st’rtnA 
puncture, are not infrequently necessary before the hole can be found- 
Multiple rents in any one case appear in from 25 to 30 per cent. Because of 
this, the finding of a single hole should not halt further detailed search for 
additional tears. In the majoT number of instances, the tears are located 
in the superior half of the retina, the temporal quadrant first and the nasal 
quadrant second in frequency. The inferior temporal quadrant is third and 
the inferior nasal last in this order of incidence. This is diametrically 
different from the disinsertions, for in these their major number appears in 
the inferior periphery of the retina rather than in the superior. The order 
of frequency for tears from the periphery toward the macula is: (1) between 
the ora serrata and the equator; (2) in the macula itself ; and (3) in this 
order of frequency is that portion of the retina which lies between the 
macula and the equator. The form or the shape of these retinal holes is as 
variable as are the innumerable potential probabilities. They may be many 
cornered; round or oval; in groups or in rows; arranged similar to the 
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perforations in coarse law?; subdivided by an overlying retinal vessel; lving 
between the branches of a retinal vessel; horseshoe- or crescent-shaped with 
the calks of the horseshoe or the horns of the crescent toward the periphery, 
in. these instances with or without hinged flaps; large continent-like lacer- 
ations from trauma, involving sometimes an entire quadrant of the retina, 
and slit-like holes narrow and elongated, resembling hemorrhages and at 
times confused with liannorrhagcs, also at times as a concentrated group ot 
tiny sieve-like perforations. The macular holes are most commonly sym- 
metrical, while those at the equator are usually of a crescentic or horseshoe 
shape. The region between the equator and the periphen presents the 
greatest number of varieties seen, while at the extreme periphen holes and 
disinsertiom again assume a more regular outline, large, or spindle-shaped, 
and with their long axes parallel to the eurxe ot the ora Traumatic laeer- 



Fig 484 — Mechanics of retinal separation A and B, the formation of a ictinal tear 
over an adfierent contracting v itreuus. C and D, retinitis with adherent hands in the contract- 
ing vitreovl’ , E, the etpansiv e effect necessary for a l'mnd tear in the macula, F, the foimation 
of a horseshoe hole. 


ations are of all varieties and shapes and usually are the largest in size Not 
commonly, hut still not rarely, one may find both disinsections and extra- 
peripheral tears present in the same case. Kxtra-macul.tr and macular 
tears may also present simultaneously; this is more rare, but it has been 
obserx ed- 

Figure 484 shows (modifications from Gouin’s illustrations) graphically 
factors in the formation of retinal tears. A and B illustrate a retinal tear 
from adherent contracting x itreous with the separation resulting above. 
The subretinal fluid in B can infiltrate from above in such instances w ith a 
minimal amount of separation there, but cause, by this infiltration, a 
maximum amount of separation below , as show n by the dotted position of 
the retina. This is a finding seen not uncommonly. In this instance, 
infiltration of vitreous through the tear is not as important as is the serous 
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fluid. In C an area of pre-retinitis has caused adherent hands in the 
vitreous to the vitreous surface of the retin3. In D these bands have 
resulted in a minimal separation, at the start, •with the formation of a hole. 
The separation has continued by the passage of vitreous through this hole, 
and not because of any continued traction upon the retina. Its force was 
expended when the retinal tear occurred. The damage was continued by 
the subretinal vitreous prolapse. The formation of the common crescent- 
and horseshoe-shaped holes is illustrated in F. From this drawing it i* 
plain to be seen why this horseshoe-shaped hole is on the far side of a fold 
with its arm always facing the ora serrata. E, which is to l>e considered as 
a horizontal section of the eyeball, attempts to explain the explosive effect 
responsible for the round tears in the macula so common with separation* 
which occur at the macula from traumatisms. 



Fic 455 —Composite drawing to illustrate isnoiis boles seen in individual ea^oa under 
varying circumstances -4 and K. the hoi-e-lioe-shaped holes illustrated in Figure 4S4. F; 
B, peripheral traumatic rent: C, F and G, a series of boles apparently coalescing, each to 
change into one Urge bole. D, peripheral-shaped rent with two flaps, j] and E. linear tears 
which appeared on the dome of 3 bullous reparation; J. a tear with a wrinkled flap; J I and 
disinsertioDS 

Figure 4 So is a drawing of a case of actual retinal separation with a 
single hole in the center of the macula. There were no other tears, rents, 
or disinsertions present in this individual. The other holes illustrated have 
been sketched in at the approximate position* where they actually occurred 
in life in other patients, to illustrate some of the various rents found. -1 
and K are the common horseshoe rents illustrated in Figure 4S4, F. B is a 
small peripheral traumatic rent. C, F, G, are a series of tears, slowly but 
steadily coalescing, and changing into one large tear. D is a peculiar 
shaped peripheral tear with two flaps, the larger of the two being folded 
in half, the smaller lying' free, a bridge passed over this rent continuing a 
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large retinal vein. H and E are two linear tears which appeared on the 
domes of bullous separations. II was undoubtedly a rent at an area of 
choroiditis. E, following operation and the reduction of the separation, 
turned out to be a considerably larger tear bi-lobed with the larger lobe 
hidden underneath the fold. 1 is a tear at the extreme ora serrata which 
certainly resulted from a peripheral cystic degeneration of the retina. •/ is a 
tear with a wrinkled flap, very similar to one which Amiga demonstrated 
in the case of his. M and L are the appearance of the usual retinal dK- 
insertions. 

The summary in detail of two series follows herewith— that of Baer and 
Shipman. 1 and of Dunnington and Macnie. 2 The chart illustrates salient 
relationships. It is most interesting to see the close similarity in the per- 
centage of many of these relationships. 

Barr and Duimmgton 

Summary Shipman and Macmr 


Total Dumber of cases reported 

44 

155 

Female cases 

31 8% 

•if. 0% 

Male cases 

6S 2% 

t>4 0% 

Cases in which myopia of varying degree was tbe refraitno 
error 

50 0% 

t.l 0% 

Cases in which 2 operations were necessary and done 

27 2% 

u> 4% 

Cases in which 3 operations were necessary and done 

4 57o 

4 5% 

Cases in which retina! tears were seen 

40 9% 

5<> 0^, 

Successful results in cases m which tears were seen 

55 5% 

41 S c ' e 

Successful results in cases in which tears were not seen 

3S \% 

34 7% 

Cases with history of injury including aphakia cases 

29 6% 

41 3% 

Successful results in cases follow ing injury 

40 1% 

30 6«i 

5 

cases with 

12 with aphakia 

aphakia, op- 

3 cured Hyper- 

eration done 

opia 41 C%. mi- 

in 

i 1 only 

opia 27 4 c /c 

Total cases with no improvement in field of 'won and 
retina remaining separated 

3S 6 % 

51 7% 

Total number of cases with slight improvement (retina 
partially reattached, field and central vision slightly im- 
proved) 

15 «»% 

13 7% 

Total of successful results (retina in place, field full, central 
vision improved) .... 

45 5% 

31 3*? 

Youngest case operated ... 

10 Oyr> 

5 Ojrs 

Oldest case 

79 0 yr* 

75 0>r» 

Average age . 

45 5 jrs. 

39 S in 


Retinal Separations From Traumatisms.— The force of the traumatism 
is not necessarily one of a great degree, in fact injuries, from such objects 
as soft balls, a bump to the back of the head, a sudden jar in missing a step, 
are as frequent an etiological factor as arc the injuries from a fist, sticks 
and elbows, from stones, a sharp edge of a door or the back of a chair. 
These all, as noted, are actual traumatisms as seen in various cases. Per- 
forating injuries are somewhat different in this effect. In such cases, the 
choroid is also ruptured and perhaps even more extensively so that the hole 
develops suddenly and abruptly. Subchoroidal and subretinal luetnorrhages 
appear ns precipitately, and the vitreous is injured simultaneously. Because 
of these three factors the separations may occur immediately, several days 
or weeks later, or even with a delay of several months, hurther, in all 
traumatic separations one must not forget that while the trauma may 1 h* 
the real cause of the separation, some of these eves may have been affected 
prior to the injury by undiagnosed forms of chorioretinitis or iridocyclitis, 
i Trana. New Jersey State Med. Assn . 1930 
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The eyeball as it rests in the orbit is subject to posterior impact from the 
walls of the orbit, because of the resistance of the orbit to transient flatten- 
ing of the eyeball from a blow. Because of its position, the major number 
of traumatisms will be applied from the front and slightly downwards. 
Repeatedly, retinal separation seems to be precipitated by minor trau- 
matisms of such an inconsequential force and so distantly applied that their 
significance is oftentimes lost and not detailed by the patient in taking a 
history on the case. Because of the resistant bony orbital wall, retinal and 
choroidal rupture are not uncommon by contra-coup. The common 
macular findings in contusio bulb! and in commotio retinae seem to indicate 
the delicacy of the retina at this point and the effects of contra-coup. The 
temporary deformity or flattening of the eyeball due to a blow probably' 
accounts for the large irregular giant ruptures which occur in the region of 
the equator. The edges of the laceration are turned inw ard, j*. e., away' 
from the sclera, and with the ophthalmoscope one can see that the enor- 
mous force, suddenly applied, plus the transient momentary deformity of 
the scleral shell, has resulted in an explosive rupture of the choroid and the 
retina together or alone. Theorizing on the formation of these giant 
traumatic lacerations, the retinal laceration may be due, not to the abrupt 
infolding, but to a sudden stretching from the impact to and the subsequent 
deformity of the scleral shell. While disinsertions are probably due to 
peripheral cy Stic degeneration of the retina or to peripheral degenerative 
chorio-retinitLs, traumatic tears which appear in the p re-equatorial zone 
may simulate disinsertions. They probably are not true disinsertions but 
actual rents through a portion of the retina which was already thin and 
atrophic by reason of this peripheral retinal pathology. Choroidal and 
retinal ruptures, which occurred so commonly during the war as a result of 
bullet wounds in the neighborhood of the eyeball (without actual perfora- 
tion of the eyeball), were undoubtedly of this same explosive nature. These 
showed the ruptures of contra-coup, ruptures through the posterior pole, 
and irregular and frequently huge ruptures, close to the path of the missile 
through the bony orbit- Perforations of the sclera may result in destruction 
of the globe, especially' if the force of impact has been great or the missile 
large. Stab wounds, with the immediate withdrawal of the penetrating 
weapon, and smaller perforating wounds with probably* retained foreign 
bodies, cause their retinal tears by (1) the perforation, (2) the loss of some 
vitreous, (3) the retraction of the lips of the wounds by contraction, (4) 
the continued gaping of the»e wounds by the deposition of scar tissue in the 
vitreous and in the path of the missile with consequent drag upon the 
retina, and (5) because of the hsemorrhage connected with the original 
wound and the very slow absorption so common with haemorrhages into the 
i itreous. The frequency of retinal separation, following a posterior route 
extraction of magnetic foreign bodies, is quite significant, 

APHAKIA AND RETINAL SEPARATION 

Certainly preexisting retinal conditions play a part, for it has been known 
for years that the myopic eye is prone to retinal separation following a 
cataract extraction. Cases of this type are to be considered probably, and 
essentially, as instances of myopia separation and are to be treated oper- 
atively the same as one would treat any other detachment not basically 
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traumatic. The elongated scleral shell, the preexisting myopic pathology, 
the very probable development of a larger optically empty space behind 
the contracted vitreous, anterior to the retina (because of tlte trauma and 
the structural changes following the cataract extraction), the probability of 
fluid vitreous, and the possibility of the loss of some of this are the phy sio- 
logical and structural factors responsible for this form of separation. They 
show of all cases least commonly a demonstrable retinal tear For this 
reason it is probable, though not proven, that many of them are the result 
of a retinal disinsertion. Further, they occur shortly after the cataract 
extraction and seldom, if ever, late. 

A later group of postoperative separations includes those cases which fol- 
low late after-cataract extractions, for the retinal separation of these is a 
distinct and definite type. After discissions, sometimes single, but more 
often when these have been repeated, separations arc occasionally seen, 
after linear extractions for traumatic cataracts, and they are connected 
with eases that have had a stormy postoperative com alesc cine with 
iridocyclitis. 

DIAGNOSIS OF RETINAL SEPARATION 

The diagnosis of retinal separation is not always a simple matter, 
especially when considering the differential diagnosis of the condition The 
patient’s complaint of impaired vision may ha\e been preceded by sub- 
jective symptoms, vague and indefinite, many of them characteristic 
These have included photopsies and scotomata, described as flashes of 
light, flashes of colored lights, green circles, a green curtain, floating black 
spots, central scotomata and a definite sector loss in the field of vision, and 
as most cases of retinal separation occur in tbc superior temporal and nasal 
quadrants, the loss is in the inferior field. Metamorpbopsia, a common 
coinplaint, is described as a distortion of objects viewed It may occur 
early as a prodromal symptom, or late because of tbc extension of the 
separation across the macula There are gross changes in the light sense 
threshold and in dark adaptation. The patients complain of a gross visual 
impairment when entering a dim room as a moving picture theatre, or the 
opposite; they suffer from dazzling in an illumination which ordinarily 
should not cause this. These cases show' no acute inflammatory phase 
except those rare instances wherein the separation has developed before 
the complete recession of an iridocyclitis. An investigation of the central 
visual acuity, of the fields of vision, and of the fight sense threshold is neces- 
sary. In regard to the fields of vision, it is especially interesting and 
important that attention be paid to tlie red and blue color fields, because 
these show to a marked degree the effects of choroiditic and retiiutie 
changes. The color fields are in part prognostic, and following successful 
surgery they continue to show the damage which has occurred to those 
elements concerned with the epicritie retinal function The fields of fig- 
ure •}$(», A and II, illustrate these changes and the factors just discussed 
Most of the cases of retinal separation have a subnormal ocular tension, and 
in nddition hypotension is roughly proportionate to the extent and severity 
of the separation. Another objocth c sign seen occasionally is a disturbance 
in tbc motility of the iris. Excluding those cases which already have 
synechia*, there is a small jiercentage of eases further in w hom it is quite 
difficult to obtain a satisfactory preoperative or po-topernth e dilatation of 
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the pupil. (This finding takes into consideration the fact that the dark 
irides always dilate with more difficulty than do those of from gray to blue 
in color.) Practically, the presence of synechue is a sign of great prognostic 
importance, so much so that surgery in these is seldom satisfactory. Cases 
in whom the pupils dilate with difficulty do not give as satisfactory oper- 
ative results as those in whom a wide dilation is easily obtained and readily 
maintained. 

Transillumination and the ophthalmoscopic examination are the most 
important of the examinations to be carried out. Both of them are inti- 
mately connected with differential diagnosis. The length of time a separa- 
tion has been present controls the clearness of the vitreous. Inversely it is 
as well a means of estimating the duration of the separation. One can see 
the elevation of the retina, estimate its height, its greatest as well as least, 
the extent of the peripheral separation as well as the degree of macula 
involvement. One should be able to pick up and trace bands of proliferat- 
ing retinitis, to locate the rents and disinsertions connected with these cases. 



and to decide upon the type of retinal separation which is present. The 
gray, flat, serous separation with its minimum amount of anterior displace- 
ment gives an entirely different picture than that wherein fluid has collected 
in varying amounts beneath the retina to cause overhanging gibbous bleb> 
with large bulges, with folds of various sizes, and with intervening valleys 
which are frequently of great depth. The crests of these large folds are 
gray and shining. They may appear thinned out, and these folds often 
move with the movements of the eyeball, also change their position with 
great changes in the position of the head. The presence of hiemorrhagic 
subretinal fluids gives these separations a yellowish-green tint. This is 
best seen in the inferior separations which have been present for some 
length of time. At times there are no folds whatsoever to be seen, the 
retina simply shelves off from the ora serrata in a more or less hammock- 
shaped concavity directed backward toward the optic nerve papilla. At 
times a separation above is so extensive that it seems to fill the entire 
vitreous chamber, especially when the patient is in an upright position. 
The retinal vessels follow very closely the folds and ele\ ation* of the separa- 
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tjon. In some instances, they seem to hr ensheathed as if with perivascu- 
litis* The veins often become a dark purple color — a certain sign of venous 
stasis in these veins. The extent of the macula involvement depends upon 
the individual characteristics of each < a-e The optic nerve disk is often- 
times slightly edematous and a bit -uegestive of low grade papillitis. Haem- 
orrhages arc occasionally seen even in the nan-traumatic cases, though in 
the traumatic cases haemorrhages are an outstanding characteristic. In the 
presence of giant or massive tears the separated retina has been lifted by 
the force of the blow, combined with the hemorrhages which are always 
present; this separated retina may he twisted in the loops, blown outward 
into multiple ragged trapdoors projecting quite far into the vitreous, and 
even into rope-like formations. Arruga al-o showed this in one of his cases. 

The possibility of a subretinal neoplasm or of a subretinal cyst must be 
seriously considered in every case under investigation. Small, peripherally 
placed neoplasms may cause a separation of the retina, in every way similar 
to a nun-symptomatic type of retinal separation. In others, the retina will 
elevate about and above the neoplasm lying closely approximated to it in a 
dome-shape without folds, uniform in appearance, grayish in color, and 
the retina at the base of these elevations will pass ov er quite abruptly into 
normally appearing retina. Lindahl 1 studied 20 eyes with intra-ocular 
neoplasms and found that the retina in all instances was in contact directly 
with the most prominent part of the tumor, regardless of the size of the 
growth or the extent of the accompanying retinal separation. Haemorrhage 
into the anterior chamber and a yellowish discoloration of the aqueous of 
the anterior chamber, SafuP says, arc an almost univ ersal and character- 
istic neoplasm finding. Ronnc 3 felt that this color is the constant sign for 
sarcoma and is rarely if ever due to any other condition. Fuchs spoke 
ahout the same thing many years ago in hi3 classical text-book, os have 
also Arnold Knapp/ Meesinann,* and others. Meesinarm, in his atlas,® 
spoke of a further use for the slit lamp in investigating the subretinal fluid 
by using a narrow intense beam. According to Anderson, 7 the borderland 
between the detached area of the retina and the normal fundus is indefinite, 
but by means of the slit lamp a sharp boundary may be seen some distance 
from the edge of the detachment. New formed blood-vessels upon the 
neoplasms have been seen rather repeatedly. Nivault® spoke of this, 
apparently, as an original observation. The rarity of retinal rents in 
separated retime, svmptomatic. and the result of a neoplasm, has been 
confirmed by various authors. Lister,® in 1924, made a positive statement 
relative to the presence of a hole in these instances. He stated that if a 
hole can be detected, one may certainly and positively exclude the presence 
or a growth and, further, if one can substantiate a history of sudden loss of 
sight from detachment, even though a hole cannot be seen, one must be 
present, and thereby with equal certainty one can exclude growth. The 


1 Kim. Monatsbl f. Augenh., 65. 11 , 1920 

* Arch. f. Ophth , 123. 19, 1930. 

1 Ber. u d Versamml d. dcutsch., p. 241, 19-S. 

* Arch. Ophth., 48. 559. 1919. 

* Kim. Monatsbt. f. Augenh .66, 417, 1 » 20 . , Tr c . , 

* Die Mikwhopie des lebenden Auges. Spaltlampen-Atlaa, Berlin. Urban & Schwarxenbcrg. 

7 Detachment of the Retina. Cambridge University Ptms. 1931. • 

* Study ot the Retina With Red Tree Light. Ongmal Thesis. Pans. 1920 

* Brit Jour. Ophth , 8, 16, 1924. , 
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retinal vessels follow the curvature of these neoplasms much more closely 
than in non-symptomatic forms of retinal separation. The ocular tension 
is plus rather than minus, hemorrhages may appear, and the field defects 
are clear-cut sector losses without the accompaniment of gross red and 
blue field contractions. Fluctuation is absent, a rent is practically never 
found, and the retinal separation will not change its position or its shape 
with changes in the position of the patient’s head and body. 

All cases of retinal separation should be carefully transilluminated in all 
positions, and the cavity of the scleral chamber carefully studied through a 
dilated pupil under the effects of satisfactory transillmmnation, to eliminate 
any possibility of neoplasm. There are four important methods: (1) 
transpupillary illumination. (2) transconjunctival illumination, (3) trans- 
sclera) illumination, and (4) transillumination of the pre-equatorial portion 
of the fundus, that is, the v itreous chamber in the neighborhood of the ora 
serrata 

Transpupillary illumination consists in directing a narrow but inten-e 
heam of light through the dilated pupil and observing any possible varia- 
tions in tbe degree of pigmentation of those tissues through which this light 
passes from the interior of the ey e through the sclera. By this means one 
can normally follow the indentations of the ciliary' body, and outline the 
ora serrata. Any tumor should interfere with the transmission of this beam 
of light and cast an appreciable shadow, the more pigmented the neoplasm, 
the more dense is this shadow. 

Transconjunctival illumination is quite the opposite. The tip of the 
transilluminator is passed over all portions of the conjunctiva and the 
reflex, as it appears within tbe pupil, carefully observed. The amount of 
illumination used in this method should not be as intense as that degree 
necessary for transpupillary illumination. It is possible to augment this by 
direct observation of the interior of the eve w ith the ophthalmoscope. The 
various illuminating devices which lme been recommended, demand 
specific and definite manipulations. The lamps of Lange, 1 Lindahl, 1 Guist. J 
and Dalen, 4 are all very satisfactory. In all of them, when one is studying 
the superior and nasal periphery, it will be necessary to rotate the eye out 
and down so that the tip of the light can be inserted for satisfactory 
transvllusm nation. 

The trans-seleral method is exactly the same as the transconjunctival, 
but it permits a more satisfactory' posterior trans’dluniinatum, even in the 
neighborhood of the macula or of the optic nerve papilla. Lancaster’s* 
transillumination is the best for this. The conjunctiva and Tenon's capsule 
are incised and the sterilized tip of the Lancaster transilluminator passed 
posteriorly until it overlies that region under investigation. 

The examination of the pre-equatorial portion of the fundus, according 
to Trantas* technique, is a modification of focused illumination plus digital 
pressure, or with pressure by means of a glass rod or a metal spoon. With 
pressure at the outer canthus u-ing the cone of the transilluminator for 
applying pressure, one can control the entire eyeball for the examination 
of the ora serrata, the ciliary body, and the angle of the anterior chamber. 

* Klin MonatsM. f. Aueenh ,44 I, l*>Ofi. 

* Ilad . 52. 710. 1*114. 

1 Zfccbr. f. Aupenh . 48. 21 * 1 . l*r« 

* Klin. M oust-- Id f Augenli.. 75, 137. 1**23 

* Tran*. Am. Oj.hth. So*- . 13 443. 11*13. 
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The canal of Schlemm will also be in a satisfactory position for examination. 
He recommends a plus 10 to a plus 13 lens for the ciliary body and the ora, 
with a plus 8 lens for the ciliary processes. Focusing the light from the 
inner canthus toward the outer canthus with a plus 13, brings out into 
illumination the entire anterior chamber, clearly and distinctly, before the 
otherwise darkened eye, (see Fig. 4S7) showing the depth and the angle of 
the anterior chamber. Similarly, by directing the light through the ej e 
from one side to the other, we can obtain, by reason of this focused illum- 
ination, an idea of the presence or absence of intra-ocular tumors or foreign 
bodies at the angle from the limbus posterior to the ora. Physiological 
salt solution may be injected retrobulbarly sufficient to cause an exophthal- 
mos, permitting greater retro-transillumination for the determination of 
the presence of either n retinal separation or a pigmented neoplasm. Sachs, 1 
in 1903, w as apparently the first to combine pressure w itli transillumination 
to make possible a more detailed study of isolated regions of the globe. Less 
common means are also available, though ordinarily they are not of prac- 
tical clinical value. The prismatic lens of Galezowski and the gonioscope 
of Troneoso are to be included in this. 




Tic 4S7.— Focused illumination for transillutnination, m A. of the anterior chamber and 
ciliary body, B, from the ora posterior to the equator 

Regardless of the type of transillumination used, serous exudates of long 
standing beneath the retina can clinically simulate sarcoma of the ciliary 
body. Shoemaker and Delong 5 presented a case which was enucleated 
because of extensive shadow upon transillumination which, following 
enucleation, proved to be an old iridocyclitis. 

Because of other possible similar instances, one must be careful to give 
transillumination and the interpretation of the findings from it a due value, 
but no more than this, i. e., it cannot always be considered conclusive. 

_ In general, neoplasms have their origin close to the ora serrata, second, 
at the equator, and third, about the nerve head. These are the positions 
in their order of frequency. The first of the two mentioned are usually 
primary within the eye, are most commonly sarcomatous, and also usually 
pigmented. Neoplasms xvhich appear at the ora serrata may be metastatic 
and depend upon the type and position of the primary lesion. The appear- 
ance of glioma and of pseudoglioma (i. c., inflammatory metastatic oph- 
thalmitis) should not be confused with retinal separation in any Instance. 

* MQncli. med. W'chnsclir • p. 742, 1903. _ 

* Contributions to Ophthalmic Science, Jackson Volume, p. 146, 192C. 
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Acute chorio-retinitis justapapillaris, the ueuroretirutis of hypertensive 
heart disease, massive exudative central chorio-retirutis. the exudative 
chorio-retinitis of nephritis, and retinal edema of traumatism, ah simulate 
retinal separation, and must be differentiated from a true retinal separation 
by the careful ophthalmoscopic examination possible and necessary and 
through the other means of general physical and laboratory investigations 
at our command. 

Retinal separation is dependent upon the pre-ence of retinal tears, 
ruptures, and dirinsertions, and successful surgery depend:- largely upon 
isolating and sealing these tears. Because of these tiro basic reasons, it is 
most important that the retinal rents be discovered wbenei er h is posable, 
so that the surgery can be carried out irjth this basic principle in mind. 
Failing the discovery of the rent or of a disinsertion, it is necessary that the 
ophthalmologists deride upon the most probable location for the undis- 
covered rent and treat this region specifically. Multiple rents are so com- 
mon. as previously stated, that the finding of one tear should Dot prevent 
further detailed continued search for additional ones. There are some gen- 
eral principles connected with the finding of these tears which should be 
mentioned in detail. 

1 . Wide dilatation of the pupil. 

2. Satisfactory ophthalmoscopic illumination. 

3. Early examination while the vitreous is still clear. 

4. Macular tears may be obscured or covered by reason of gibbous folds. 

5. IVisjnsertions are greatest in number below, while the peripheral tears 
are most common above. 

0. Red free light may reveal and differentiate minute tears from minute 
hemorrhages and from unusual vascular appearances. 

7. Tears are frequently gaping and with e\ erted and edematous edges, 
so that the overhang of the thickened margin of such a tear may obscure it. 

S. Areas of progressive thinning of the retina described by both Vogt and 
Elschnig as portions of the separated retina which, when first gray' and later 
red. are regions to be carefully searched for the development of lace-like 
connected holes Elschnig considers these holes due to autolytic ferments 
in the subretinal fluid. 

9. Holes are to be searched for in all repons of the retina wherein ad- 
hesions are still present or have been present prior to the separation. 

10. The major portion of the small holes, especially those horeeslioe- 
and crescent-shaped, appear in the narrow zone between the ora serrata 
and the equator, a region of 0 to 7 mm. in width. 

11. Macular holes are sometimes one-half the width of the macula, are 
usually round or oval and oftentimes appear as if they were cut out with 
a punch. 

12. Multiple yellow spots, ycllowi«h-white spots, collections of pigment 
and other signs of chorio-retinitis; sharp and precipitous differences in the 
levels of the fold of the separated retina may all indicate or guide to the 
probable position of a tear. 

13. /Tears may appear at the extreme periphery of the retina which will 

simu’ disinsertion, but in some of these instances a change in the 

pc ’ head will permit the folds of the separated retina to fall 

awa' iq^ible to see that in such instances there is intact 

re- ' the peripheral lip of the rent and the ora serrata. 
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the chart appear? sufficiently accurate for am' case. By our method, the patient 
is placed chin in chin-rest, at a distance of 0.5 meter from a tangent screen, the 
affected eye on a level with and direct!}' in front of the fixation point. He is told 
to rotate his eves along the horizontal meridian as far as he can with a reasonable 
comfort. A small light is moved along the screen until its image is in the center of 
the cornea. A pin is placed in the screen at this point, and the patient is told to 
fix his eye on this point during the examination. The examiner now locates the 
lesion with the ophthalmoscope, using whatever angle is necessary. An assistant, 
with a meter stick or a piece of string, projects the line of direction, found by the 
examiner, back to the tangent screen. A mark is placed on the screen at this place. 

Von Imre 1 ties one end of the string to the ophthalmoscope, while the 
other end is held in the position of the optic axis of the globe. Cowan and 
McAndrews continue: 

The second angle found by the examiner mu-t be corrected. In this oblique 
direction the rays of light emerging from the eye are bent away from the per- 
pendicular, and the observer, falsely projecting these rays too far forward in the 
retina, places the lesion farther forward than it actually is. For practical purposes 
we may consider the ratio of the sine* equal to the ratio of the angles of incidence 
and refraction in the proportion of 4 to 3 The horizontal and vertical angles used 
by the observer are, therefore, decreased by one-fourth. The angle through which 
the patient’s eyes are turned, which j« actual, remains unchanged. For example, 
it was found that the patient could turn bis eye 50 degrees to the right. To locate 
the lesion, the examiner used another angle of 40 degrees on the horizontal and 
20 degrees above. Reducing the horizontal angle of 40 degree- by one-fourth, it 
becomes 30 degrees. The total angle, therefore, in the horizontal meridian is 80 
degrees. We must now correct the angle above the horizontal plane. This angle 
reduced by one-fourth becomes 15 degree* The final point, indicating the retinal 
tear, i* now placed on the screen 80 degrees from its center on the 1 5 degree meridian. 
It now remains to find the corresponding point on the sclera. As was previously 
stated, the periphery or 90 degree circle on the chart corresponds to the ora serrata, 
which accord mg to the accepted figure*, lies 8 mm. behind the limbus. Supposing 
that we have located our point on the 15 degree meridian and SO degrees from the 
center, bv dropping a perpendicular from this point to the horizontal meridian, it 
will be found to lie 3.5 mm. from the periphery of the 90 degree circle. The 90 degree 
circle lies 8 mm. behind the limbus Adding the 3.5 mm. to this figure, we have the 
lesion located 11.5 mm. behind the limbu* on the horizontal and 5 mm. directly 
above this point. Moreover, on this chart can be placed the position of the ^ orticose 
\ eins, the attachments of the recti and oblique muscles and the entrance of the 
ciharv vessel-, thereby showing at a glance «hat anatomic structures must be 
avoided. 

Figure 488 is Cowan's topography chart, with the various anatomical 
points marked thereon, and Figure 480 an actual case transferred to his 
field chart. 

On the principle of Cowan’s localization as he outlined it, Figures 490 
and 491 are two of Marshall’s charts illustrative of a case. Figure 490 is 
the ophthalmoscopic picture of the retinal separation as it appeared in the 
patient’s left eye. It is simply a record and an ophthalmoscopic picture of 
the extent of the separation in a case. Transferring this to his chart, 
localizing the tear in this patient's eye as it appeared according to his 
method places the hole in the retina of this patient in the inferior temporal 
quadrant very slightly above the 45 degree meridian and at the exact 
equator. Figure 491 shows this separation transferred to a topographical 
chart to show the limits for the necessary surgery and to outline thereon 
the exact position of tire hole. This chart is to be taken into the operating 
room at the time the patient is to be operated. This operating map is the 

* A Simple Method for Lorain in? Retinal Tears, Kim. MonatebL I. Augenh-, tM, 90, 1930 
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measurement in addition to those noted on the chart. It is useful to know 
that the distance from the corneal edge to the ora' is less in the horizontal 



Fig 4 f H) — Fundus drawing of a separation (Courtesy of J. Cole Msr-liall an.! Theodore 
Hamblin. Ltd ) 



Fig 491.— After localization by Cowan's method Separation transferred upon Marshall's 
topographical chart to be used in the operating room for the surgerr. (Courtesy of J. Cole 
Marshall and Theodore Hamblin. Ltd ) Ca^e of Figure 490. 

than in the vertical direction, and generally less on the nasal side than on 
the temporal side. Marshall's average of the various measurements gives 

i Detachment of the Retina. Oxford Medical PubLcatmos. 1930. 
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this distance of the ora serrata in the emmetropic eve as 8 mm. temporally, 
7 mm. nasally, and in myopia increasing to 9 mm. as a maximum. It is 
best to estimate all distances with this measurement fixed from the ora 
serrata on the sclera. Therefore, from the retinal periphery to the papilla 
the averages, as given by Marshall and as quoted by Gonin and Schoenberg 
are: temporally 32.5 mm., nasally 27 mm., and superiorly and inferiorly 
each 31 mm. Fractional measurements are: from the center of the cornea 
to the limbus 5 to 0 mm., from the limbus to the ora serrata 7 to 9 mm. tor 
the normal, and 9 to 10 mm. for highly myopic e,> es, from the ora serrata 
to the equator 0 to 8 mm., and from the equator to the macula, IS to 
20 mm., slightly greater temporally than nasally. Goal win's formula, as 
quoted by Schoenberg, 1 serves well for the calculation for the axial length 
of ametropic eyes. 

The axial length of the emmetropic eyeball being 24.35 nun , to calculate the 
axial length in ametropic eyes, subtract from 24.35 mm. one-third mm for each 
diopter of hyperopia up to 10; add 0.5 mm. to 24.35 nun. for each diopter of myopia 
up to the first 10; add 0 G mm. for each of the next 6 diopters, and 0.75 mm fot 
each of the following 4 diopters. 



The operator should not forget that the macula can be approached only 
on the temporal side of the scleral shell, in that the optic nerve papilla lies 
nasally to the macula and thereby limits approach to the macula. The 
estimation in disk diameters, assuming that each disk diameter is 1 .5 mm., 
gives a fractional millimeter scale for transferring the ophthalmoscopic 
picture to the chart. There’ is one important factor, however, which must 
be remembered relative to this form of localization. Figure 492, A, is a 
cross-section of a retinal separation in the meridian illustrated at B. A 
hole as illustrated in the sketch would be correctly projected upon the 
sclera by any method if the retina lay properly coapted to the interior of 
the scleral shell, but because of its elevation, i. e., antero-Iateral displace- 
ment, visual or ophthalmoscopic localization might place it on the scleral 
shell at 1 instead of where it should be at 2. On the other hand, an addi- 

* Arch. Ophth . vol. 6, No 5, November, 1931. 
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tional retinal fold between the ora and the hole, as dotted in at 3, would 
loeate the tear at 2 while, as a matter of fact, it is to be projected more 
posteriorly than 2, depending upon the amount of infolding of the retina 
which appears between the hole and the ora. Further, with this patient in 
the prone position, the fold in the retina at 3 may smooth itself out to such 
a degree that a disk diameter measurement can be more accurately esti- 
mated. The example illustrates well the necessity of further localization in 
the operating room at the time of the operation. The defects in localization 
in such instances are probably minimized by utilizing a perimetric method. 

Schoenberg 1 described Gonin 's procedure. He (Gonin). according to 
Cowan and MeAndrews, locates the retinal tear with the ophthalmoscope, 
and ascribes it to a meridian corresponding to the hour hand of the clock. 
A black silk suture is then passed across the cornea in the direction of this 
meridian. The distance of the tear from the ora serrata is estimated in 
disk diameters. Each disk is considered 1.5 mm. in diameter. The ora 
serrata is placed at 8 mm. from this limbus. The sum of these distances is 
the total distance from the limbus. In the hands of Gonin this method has 
given excellent results. For others less able it may prove inaccurate. Bear- 
ing in min d that the diameter of the dirk is about 1.5 ram. and that many 
retinal tears are often no larger than a quarter of the disk in size, an error 
of only 0-5 ram. is sufficient to miss the tear completely. Moreover, the 
number of disk diameters from any landmark depends on the observer’s 
estimation of distance, which is often inaccurate. 

Lindner’s 2 method is more elaborate and follows out the plan outlined by 
Cowan in 1920 and 1921. He centered the patient’s eye by means of a 
Gulls traud ophthalmoscope, containing cro^s hairs, which are held in place 
by a special form of apparatus. Attached to the ophthalmoscope is a 
perimetric arc, the radius of which is 33 cm. The center of this arc is about 
32 cm. from the patient’s cornea. On the arm of the perimeter is a small, 
movable point of light. The patient is told to move his eye along this arc, 
following the point of light until the retinal lesion appears in the center of 
the ophthalmoscopic field. The angle and meridian is then read from the 
perimeter arc. Having found this angle, Lindner determines by his charts 
the corresponding distance of the lesion from the limbus. In order to locate 
this point on the surface of the eyeball, he uses a small model, shaped like 
the peripheral part of a contact glass. This model is slightly larger than 
the cornea and has fixed at its center a movable arm which reaches beyond 
the limbus. The arm is long enough to indicate the distance of the tear 
from the limbus and also its correct meridian. The model is sutured to the 
conjunctiva near the limbus, so that the horizontal meridian of the cornea 
and that of the model coincide. The location of the tear is then marked 
with the cautery on the sclera. The model is removed, and the operation 
is performed. To obtain the correct distance, Lindner assumed that the 
antero-posterior diameter of the globe is 24 mm. The second nodal point 
is 17 mm. from the posterior pole of the globe, including the sclera. He 
obtained the distance of the tear by the following formula, in which B is the 
unknown distance; a, the angle found on the perimeter, and r, the radius of 
the globe (12 mm.): 


» Arch Ophth , 3. 1930. 


* Arch. f. Ophth-, 2 S3. 233, 1929. 
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Cowan takes exception to some of Lindner’s measurements and com- 
putations. He feels that Lindner’s estimation of 1 degree in the field to 
equal 0.2 mm. on the retina of an emmetropic eye should be 0.25. Further, 
using the perimetric method, Cowan ami McAndrews insist that the 
amount of rotation which the patient obtains and can maintain with com- 
fort, is seldom above 50 degrees; therefore this perimetric angle must be 
supplemented by a second angle which is obtained by the observer himself, 
according to Cowan’s method of perimetric fixation as then detailed. 

Salzmann 1 utilized von Graefe’s original system in localization for the 
position of retinal pathology.* The patient fixes his eye on the center of the 
perimetric chart and the observer moves his ophthalmoscope along the arc 
of the perimeter until the retinal tear is found. This angle and its meridian 
are then noted. To transfer this meridian and the position of the tear to 
the sclera, it is necessary to determine three factors as outlined by Marshall,® 
(1) the exact meridian in which the tear lies; (2) the width of the tear or, if 
it is a disiusertion, the two extreme points of this disinsertion; and (3) the 
exact distance on the sclera from the ora at which the retinal tear lies. 

Guist’s ophthalmo'.copic localizer is a large complete perimeter with a 
second arc arranged at a right angle to the first arc, the sliding arm arranged 
thereon for ophthalmoscopic localization on the retina, in any definite 
meridian and at any degree upon the second arc. Immobility of the 
patient is obtained, with his localizer, by having the patient fix his head 
firmly upon u rubber ring bite. The exact localization of the retinal hole or 
holes is then transferred upon a chart for permanent recording. In addition 
to this, he also has a small curvet! schema which is sutured to the sclera 
covering the cornea. The arms on this schema arc graduated and used for 
marking the area selected upon the sclera for trephining. As soon aS these 
points are marked with a few turns of the trephine, the schema can be 
removed and the surgery continued. 

The writer has used almost exclusively for the past several years Stine’s 
method. 4 It is as follows: 

A small perimeter with a radius of 19 cm., such as Schw eigger's, is most prac- 
tical and convenient, as it can be used with the patient in any position It is held 
by the patient or assistant with the vertical arm parallel to the vertical plane of 
the face, care being taken not to cant the instrument to right or left, lest an error 
in the meridian he produced. With the perimeter arc turned out of the way, the 
surgeon, c!o«c to the eye, sights the tear and keeping the image of the tear in view 
in the center of the pupil slowly backs away to dear the perimeter arc which is 
now rotated until it intercepts the ophthahnoscopic beam. One notes then where 
the beam strikes the perimeter arc which is the perimetric angle (angle R) between 
the patient’s visual axis and the surgeon’s line of sight to the tear. The meridian 
of the arc is also noted. See Figure 493, A and B. Then by entering Table 5 (or 6 
if the detachment is highly elevated) the corresponding distance of the tear from 
the limbus to be measured on the sclera is immediately obtained If the tear is 
on an oblique meridian one merely interpolates between the values for the horizontal 
(nasal or temporal) and vertical meridians. For example, let a retinal tear be local- 
ized at 70 degrees on the 135th meridian, that is, in the lo^er nasal retina. In 
Table 5 the limbus distance on the scleral arc (LScS) is 12.4 mm. on the nasal 
horizontal meridian and 1 1. 29 mm. on the upper or lower vertical meridian. Inter- 
polating for the 135th meridian halfway between the horizontal and vertical planes, 
one obtains 11.85 mm. as the correct limbus distance. For the scleral chord the 
distance would similarly be the mean of 11.93 and 10.92 or 11.42. 

* Arch f. Ophth., 153. 252, 1929. . ’ Arch f. Ophth . 28. 187, 1882. 

* Detachment of the Retina. Oxford Medical Publications, 1936 

4 Am. Jour Ophth , vol. 17, No. 4, April, 1934. 
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Table 5 ten\E> — The Limbts Distances on the Scleral Ahc »nt> Chord in Milli- 
meters Corresponding to the Degrees in the Field (<H) a« Forw on the Per- 
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Table 6 I^tinei —The Limbfs Distance* in Millimeter* on the Scleral Chord (LSI 

CoRBX«FONDINg TO DEGREES DC THE FlCLD (<R> AS For\D ON THE PERIMETER. COR- 
RECTED fob the Change or Position Owing to Complete Detachment of the 
Retina Corhecttd 4 l~o fob Ingle Alpha (5 DegreesI (Data Smoothed to 
me Nearest u i Mm.) 
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95 0 7 5 
91 0 SO 
Sfl 5 S 7 

53 5 9 3 7 5 5 
WJ 7 9 S 69 C 
77 7 10 4 65 4 
75 0 10 9 61 S 
72 7 114 5S 2 
70 0 11 9 56 5 
67 7 12 5 54 0 
64 5 13 0 52 0 
60 5 13 6 50 0 
5S 0 14 3 47 7 

54 3 15 1 46 0 
49 7 15 9 -44 0 
43 0 17 2 42 0 

40 5 

35 5 

36 0 
33 5 
26 5 


IS i <m LS. 
mm. mm. 

SS 0 7 S 

SJ 2 S3 

S 9 SO O 9 0 

10 0 76 7 9 6 

10 9 73 7 10 2 

11 6 71 0 10 7 

12 3 CS C 112 

12 C 66 5 116 

13 1 61 0 12 2 

13 5 61 5 12 C 

13 9 59 2 13 1 

14 4 56 6 13 6 

14 7 51 2 11 1 

15 1 51 5 11 6 

15 5 +S 5 15 2 

15 S 45 0 15 9 

16 2 40 0 16 S 

16 6 32 3 IS 3 

17 1 
IS 4 


Ixrarr 


<<R*). LS. 


S3 5 S 4 
7s 3 9 3 
74 2 10 1 
70 7 10 S 
67 7 II 4 
65 0 12 0 
62 5 12 4 
CO 0 13 0 
57 S 13 4 
55 0 13 9 
52 2 11 4 
50 0 11 9 
47 5 15 4 
44 5 16 0 
41 5 16 5 
37 5 17.3 
32 0 JS 3 
16 5 20 7 


See drawing* of Figure 491, .4. B. C. for the explanation of the-* afore measurements. 
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Iambus distance* «n the arc (LfirS) may be measured clinically with a curved 
rule Pitch as Walker’s scleral rule, ami for the chord (IS) cal liters or compass are 
ij'fd. Points of Tcferenw at the hmbu* and on the sclera may be marked by a fine 
toothpick dipped in 10 per cent gentian violet in alcohol and w atcr and dried. At 
the Ix-ginning of the operation the position of the vertical and horizontal meridians 
and the meridian of the tear are marked on the limbus. Measuring around the 
limbus each meridian degree equals 0,1 mm., and on the equator 0 21 mm. The 
Itodtion of the equator on the tear meridian is then marked and with this and the 
iimlml points as reference the position of the tear is measured and marked A 
localizing puncture with a diathermic or galvanic inicropm is then made and the 
jto-dtion of the coagulation focus or the electrolytic tracer hydrogen buhhlcs with 
re'iiect to the retinal hole is then checked with the opthalmo-copc 



fni t'll.-Hlmf't method of lonilif iikiii m»uib tlie scliwrutror jenmeter 


Knowledge of certain tojKigraphical landmarks on the glolie is important The 
vortex \cins, scrupulously to Ik* nvnidod during ojicrntioii, are four; the superior 
temiwiral and nasal, and inferior temtKiral and na^nl They are located approxi- 
mately on the four miners of a square with the optic nerve at the center The 
superior pair emerge front the sclera 7 mm. (nas.il vein), and 8 min (temporal v cm), 
and the lower pair . r >.."i and fi mm. Iiehind the equator Thus the temporal pair he 
closer to the vertical meridian than the nasal pair, anti arc in do-s>r relationship 
with the oblique insertions. The ora eerrnta is approximately 7 mm from the 
limbus in the nasal quadrant and 8 min. temporally. The retinal equator projected 
to the scleral surface is 1 1.7 mm. from the litnhits. The macula i> located 29 2 mm 
from the limbus on a line or great circle running from the upj»er htnhus through 
the ujqier edge of the external reetus insertion, backward just above the insertion 
of the inferior oblique. 

With regard to loculrzution, Walker* expressed himself as follows: (Ills 
svstem of localization in its eomplction is a combination of preoperative 
measurements plus confirmation of these measurements at the operating 
table. The latter part of his description perhaps should be presented 
later in discussing tcchniciuc, hilt it is probably best to incorporate it here 
nnd then to call attention to it later on.) 

With regard to localization and technical procedures, it is a great relief to feel 
that one does not have to lie quite so precise in locating tears as was previously 
thought. Yet I believe the tear must be localized as definitely as possible and given 
special consideration in the treatment. I have found a slit ophthalmoscope (Fneden- 

1 Am. Jour. Ophth , 17. No. 1. It. |W. 
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wald, ■rcitb the mirror properly tilted) of great aid in obtaining the first approxima- 
tion of the meridian of the tear before operation, a fountain pen or skin pencil 
being u-ed to dot the streak where it crosses the orbital run. The perimeter i* used 
to check this axis as definitely as possible, together {by means of eccentric fixation) 
with the degrees of field from the macula. A 25 per cent reduction is applied to 
that part of this total angle added by moving the ophthalmoscope away from the 
perimeter center (rf Cowan). Then using 3.75 to 3.1 degrees of field according to 
the size of the eyeball up to — 18.00 D. S. as equal to 1 mm. on the sclera along a 
meridian, we are in a position to localize the tear as regards distance in millimeters 
from the equator, which may be roughly taken to represent 71 to 72 degrees of 
field circle if the ora serrata represents Grt) degrees. Thrsc measurements are then 
also checked by using the 500 mm tangent screen method. Here again the Frieden- 
wald ophthalmoscope is ured by fitting my (Walker) crossbar localizing attachment 
a little longer thsn the width of the observers head into the slot designed to hold 
the tele-cope on the back of the ophthalmoscope bead. The arms of the crossbar 
are exactly equal. Two strings of equal length (about COO mm.) are attached to 
the ends of the crossbar and knotted together at the other end after passing through 
a loo-e-fittmg short glass tube. This gives a triangular pointer of variable length 
with which one’s assistant can accurately extend the line of observation back to 
the 500 mm. or 1000 mm tangent screen. But at the operation all these data are 
checked by u=mg the scleral ruler (a scleral ruler, curved to fit the curvature of the 
sclera, subdivided into millimeters— Author) and micropins in the following man- 
ner First the horizontal, vertical, and tear meridians, as obtained by slit ophthal- 
mocope, are dotted at the Jimbu* by boring a little with a hypodermic needle 
dipped in gentian violet or other tissue stain, or by sparking a dot with a microtip. 
After the sclera is exposed by a conjunctival incision along the ora senata in the 
desired area, a eanthotomy may be performed, and recti muscles neighboring the 
tear area may be either drawn aside by ligature slings only, or, in addition, a rectu— 
mu-cle tendon is divided, if necessary, after marking the point where it is apparently 
traiersed by the horizontal or Tertica] meridian. At this stage I (Walker) may 
u-e the scleral ruler and micropuncture pins to check localization in the following 
manner, which perhaps my own variation in that I use it to measure along the 
great circles- of the eye not only from limbus or ora sonata to the equator, but aho 
along the equator at right angles to the meridian. Let us say, for instance, that the 
tear noted to be on the 15 degree meridian on the temporal side of the vertical 
line above, and is estimated to be 2 mm. behind the equator. The sclera! ruler, 
having a total length of 13 mm. (distance of limbus to equator) and a sharpness of 
teeth which will prevent it from slipping on the sclera, is laid along the vertical 
meridian (passing between the middle and the internal third of the superior rectus 
stump as marked before cutting) to reach the equator and a micro pin, threaded in 
white, is inserted at this point. This is our first marker in the separated area. Also 
a spark dot with the stylus can be used though it grows fainter later, and an ini 
mark spreads out too much. The scleral ruler is now u=ed to measure off (15 4.75) 

3.15 mm along the equator to the temporal side, at right angles to the vertical 
meridian already established, reaching the 15 degree meridian- The following 
values have been found quite practical; (90 degrees of field along the scleral equator 
1S.S5 mm. (taking the sderal diameter of 24 mm ), or 1 mm. - 4.75 degrees and 
decreases about 0.00 degree for every diopter of myopia; but 90 degrees of field 
along a «cleral meridian from macula to ora sonata = 23.S5 mm., or 1 mm. = 3.70 
degrees, yet decreasing in myopia to 3.1 degrees at about — IS 00 D. S. and increas- 
ing in hypermetropia to 4 degrees at about +G.O0 D- S ). Xow it is only necessary 
to put another threaded tracer micropin at this point and measure along this 
meridian 2 mm. behind the equator, at which point a third micropin is inserted, 
which, if time permits and it is deemed necessary, may be observed with the ophthal- 
moscope in or near the tear, if the retina is not elevated too much. Of course, in 
myopic eves it is also necessary to calculate the position of the landmarks for each 
case, especially as regards the equatorial measurements, on the basis that every 
3 diopters of myopia indicate an increa.-e of 1 mm. in the axial diameter. But in 
large bullous separation*, which earn' the tear toward the center of the eve, a still 
more difficult problem is presented. The tear may be seen to chart only 30 or 40 
degree? from the macula, yet if one constructs a scale diagram of delations from 
the sclera it may become obvious that the tear mu«t have originated from the 
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50 or 60 degree region, and then with the ora serrata as a center it swung toward 
the midhne until it rested just about as far from the wall of the eye as from the 
ora serrata. Thus a full 20 degrees would hsie to be added to the apparent distance 
from the macula. A scale drawing of a section through the tear meridian is very 
helpful, but rest in bed or even a preliminary posterior sclerotomy drawing of sub- 
retinal fluid m3v bring the tear closer to its choroidal origin for a better localiza- 
tion, as well as render a previously hidden tear visible. Up to this stage it is easy 
to protect the cornea sufficiently* ro that with an electric ophthalmoscope (pre- 
viously made ready with handle in a sterile towel) one may observe just how 
accurately the tracer micropin is placed in relation to the tear unless the tear is 
too far from the wall. If difficult to see, a longer pin m3y be used or the pin may lie 
made to flash by contacting a wire extension from the eyelet to the stylus. So far, 
all the pins have been on white thread, serving & double purpose, one for treatment 
and the other for localization A barrage (often 2 dozen or more, 2 or 3 mm. apart) 
of black-threaded micropins is now ^et extending from the ora serrata around the 
tear, 2 to 4 mm. behind it and then back to the ora serrata again, thus secluding 
the tear area in uring fine micropms it is usually well to put in a double-row 
staggered barrage and an especially thick (2 mm. apart) cluster of pins behind the 
tear 

Amiga doe-' his localization with a pair of di\ iilers, with a centimeter 
rule, and with the Ainsler indicator. His major localization is done at the 
operating table. He passes a thread at the limbus through the meridian 
where the rent is located, carrying this across and marking two points 
upon the sclera to indicate the meridian accurately. With the Amsler 
marking instrument he then outlines the distance beta een the rent and the 
limbus with his retractor and hv transpupillary illumination. A spot of 
light appears on the sclera as it is directed through the hole to confirm his 
earlier measurements and to indicate the exact spot upon the sclera through 
which surgery is directed to seal the hole. This retractor has a curve at a 
right angle to its handle so that it will adjust itself to the scleral shell, and 
at an angle opposite to this it has a deep spherical curvature to furnish 
space for necessary instrumentation to the sclera, pushing the tissues away 
from the sclera and supply mg satisfactory exposure. 

The matter of localization by transillumination was first described by 
Wei e' and. according to Jameson, used subsequently hv Amiga and Safaf. 
In the latter part of 1934. Lindner also described this, hut independently. 
Alajewski’s 5 recommendation for scleral transillumination to localize upon 
the sclera a retinal tear is delightfully simple, probably its best recommen- 
dation. The examiner locates the retinal tear w ith an ophthalmoscope, and 
then places a scleral lamp such as Lange’s to the sclera at the point cor- 
responding to the retinal tear, this being controlled by the ophthalmoscopic 
examination. The spot is marked upon the sclera with an indelible ink. 
Majewski does not hesitate to dissect the conjunctiva and underlying 
structures, if this is necessary, before applying the tip of the scleral lamp 
even prior to correctii e surgery. 

Recapitulation of Necessary Examinations.— As a review of examina- 
tions is necessary , the routine of Thorpe (H. K.)* is gi\ en here verbatim. 

A Patient’s history' of ailment— duration and particulars, such as injury, myopia, 
ocular and systemic disease, etc. 

1. Sector of field where light flashes are first noted (aKo date of appearance). 

2 Sector of field where “cloud” or obscuration of virion is first noted and 
when first observed. 


* Ann. d'ocul . January. 1931 

* Personal comma meat inn to the author 


* Arrh. d'ojAl.. 47 . 44a 1930. 
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3 Appearance of vitreous opacities noted as “black specks” (due to hemor- 
rhage or vitreous degeneration). 

4. Date of obscuration of central vision. 

5. Particulars of later sequence of events. 

B. Examination proper. 

1. Wwa\ acuity and refraction. 

2. Visual field examination. 

3. Fundus examination with dilated pupil 

a Ophthalmoscope with +1.00 sphere at \ to J meter examining fundus 
reflex in all directions of gaze. Thus, the extent and location of the 
gray separation reflex is noted. Even tears can be seen and plotted 

b. Indirect and direct ophthalmoscopy in all directions of gaze deter- 
mining details of the retinal separation, size, location, number and 
extent of retinal tears or holes as well as extent and location of 
degenerating cystic areas in retina. Whereas, the normal retina is a 
pink-orange color, being more pigmented in brunettes than in blonds, 
the separated retina is grayish. It is also elevated and appears in 
folds. Tears or holes in the separated area appear as sharply out- 
lined reddish areas (vascular choroid reflex through pigment epi- 
thelium). At their margins the retina appears somewhat more gray 
and denser due to rolling or doubling of the edge Movements of the 
eye and changes of position of the body will often show up a tear 
in a retinal fold. Holes or tears may be round, irregular, horse“hoc 
shaped. They may be single or multiple A hole may be 1, 10 di«c 
diameter or several disc diameters in size It is plotted m position 
according to the meridians or hours of the clock dial and according 
to its distance from the ora serrata in disc diameters It is also 
plotted according to the distance of its posterior border in angle 
degrees from the visual line. This is done by sighting along the arm 
of the hand perimeter while the patient’s eye looks at the central 
fixation point (or his gaze is fixed so that a small light held at that 
point shows its comeal reflex in the pupil center) The size of the 
tear is noted in disc diameters or in degrees from border to border. 
Search for tears and degeneratixe changes m reapplied retina, in the 
cases in which the separation has shifted downward 

c. An accurate fundus sketch or diagram is to be made, noting details 
discovered, as well as the retinal elevation The angular location of 
the tear can be plotted on the scleral diagram by Stine's or Cowan’s 
tables (sec previous pages) from the measurement* made with the 
ophthalmoscope and perimeter. 

d. Examination of fundus periphery with aid of 2 7 corneal contact 
lens. This obviates distortion by the periphery of the cornea and 
enables one to study the retina near the ora. 

4. Measure mtra-ocular tension It is usually lowered, but a coexisting con- 
fusing glaucoma, with or without tumor, must not be overlooked. 

5. Transilluminate globe to rule out possible presence of mtra-ocular tumor 

G Subjectixe interpretation of retinal xessel shadows in the un«eparated 

portion of retina (Purkinje phenomenon) is valuable when the x’ltreoiis 
is filled with blood prex-entmg ophthalmoscopic study. 


INDICATIONS AND CONTRAINDICATIONS FOR SURGERY IN 
TREATMENT OF RETINAL SEPARATION 

The elimination of inoperable cases is a rather difficult matter. As most 
of these cases are hopeless without surgery, it is possible to operate unneces- 
sarily and unwisely, hoping thereby to Ivctter the patient’s unfortunate 
situation. A direct proportion exists betxx-een satisfactory reattachment 
and the length of time that the separation has existed. In older cases cx-en 
though one may achiex e a complete reattachment by means of an operation, 
the resulting visual acuity will quite likely be a great disappointment, as 
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the author stated - 1 Certain parts of this paper are included here in -that 
they are relevant at this point. 

Anatomically, it is known that detachment develops between the outermost 
layer of rods and cones and the epithelial layer of the retina, i. e., in the layer of 
pigment epithelium. This region of separation is the space (if one can call it such) 
through which nourishment, by osmosis perhaps, normally reaches the outermost 
layers of the retina. It is posible that even in the presence of detachment these 
rods and cones continue to receive nourishment through this subretinal fluid, for 
in certain cases this fluid may be nothing but a transudate and pathological only 
mechanically by reason of its presence- If it were pathological in the inflammatory 
sense in all cases. Use reason that recovery in some instances is so nearly complete, 
as observed grossly, is difficult to understand. At the same time, one can under- 
stand more readily the cause of failures. Microscopic sections of detached retinas 
seem to show that as long as a certain number of filaments lying between the cells 
of the pigment epithelium remain unbroken degenerative changes do not develop 
in the layer of rods and cones. Only after loss of continuity has occurred do the 
multiple changes appear that are so commonly observed in detached retinas of 
long standing. It is perhaps through this maintained integrity of structure that 
recovery of function can occur after reattachment, even when detachment has 
existed for an indefinite length of time. 

Salltoann and Sveinsson 5 emphasized several requirements for preoper- 
atire conditions, which included a definite limit to the duration of the 
detachment, and they expressed the belief that vision less than that required 
for counting fingers renders the outlook hopeless from the Start. Knapp.* in 
speaking of indications for surgery* presented at the same time certain 
contraindications. 

Proper indications for operation mud be present The mod important indication 
is that the retina should be capable of being unraveled or replaced : it i« al>o e?~ential 
that no bands or folds be present and that the retina should not be shrunken; in 
other words, that none of the changes in the detached retina which come with age 
should have occurred. The color of the detached retina pves valuable information. 
The vitreous must not be disorganized and the tension of the eyeball not markedly 
reduced. This holds true particularly for aphakic cases. 

Recently, an eye was studied microscopically after fairly successful 
reattachment with the classic Guist-Lindner technique. The patient died 
three months after surgery, in diabetic coma. Progressive retinal and 
choroidal degeneration was seen. Subretinal exudates and lnemorrhages 
were present to outline the limits of the detachment— in some places to a 
marked degree, and in others in such slight amounts that one could just see 
a thin line of exudate; in some areas with, and in others without, early 
changes in the layer of rods and cones. A few less definite changes were 
seen in the epithelial cells. The layer of rods and cones seemed to be the 
index of retinal viability. IVhen these were not present as healthy looking 
elements, the other layers of the retina were also markedly impaired or even 
wholly wanting. Portions of the retina were changed to such a degree that 
one would have difficulty in identifying them as retinal tissue. The outer 
and inner nuclear layers, when normally present, were rather certain to l>e 
accompanied hv a relatively normal-appearing layer of rods and cones- The 
destruction of one layer seemed to l>e accompanied by the los of the others. 
In the light of the observations just mentioned, it is likely that the degree 

> Spaeth' The Physiologic, Ophthalmoscopic and Microscopic Qualities of the Resattarhed 
Retina. Arch. Ophth.. 14, 715. 1935. 

* Arch. f. Ophth.. 130. 1. May. 1933- 

• Arch. Ophth ^ voL 10. No. 0. December. 1933. 
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of recovery in all its details depends largely upon the presence of healthy 
rods and cones and the absence of certain irregular subretinal cells, which 
probably are proliferated pigmented epithelial cells. The presence of 
cholesterol crystals is certain proof of extensive degeneration so marked 
that failure is certain. 

The physiological tests give an almost sure estimation of the condition 
of the retinal elements, as they are concerned w ith the color fields and the 
threshold of light sense. The great loss which occurs in the color fields in 
cases of separation is generally recognized, the greatest being in the field 
for blue. One finds that the defect in the field for blue continues to exist to 
a varying extent even after ophthalmologically confirmed surgical cure. 
Further, the degree of recovery is not alwaj s proportionate to that seen in 
the peripheral form field, lost earlier, and to that of the gross central visual 
acuity. In the final analysis, both sensitivity of the peripheral form field 
and central visual acuity involve rather gross epicritic responses, and per- 
fection in retinal details is not required for ready improvement in perception 
after successful surgical intervention. 

Thorpe’s rules 1 as to the rejection of cases for surgery follow herewith: 

1. Reparation due to toxemia of pregnancy unless holes are present m retina 
One case of separation (with retinal hole) during pregnancy was finally success- 
fully reattached at the second operation. Three months later a full term, Imng 
baby arrived. 

2. Cases of retinal separation due to intra-ocular tumor. 

3. Cases of separation due to exudate in nephritis 

4 Choroidal separation. 

5 Total, gibbous separation that after a lapse of a few weeks shows no reduction 
with stenopaic spectacles or occlusion of both eyes 

6 Very old separations with marked retinal degeneration 

7. Funnel-shaped separations 

Note.— G ive all other cases the benefit of possible restoration of vision by opeia- 
tion. 

In general, the presence of the following circumstances are contraindica- 
tions to surgery; or if surgery is done, are rather likely the cause for failures 
Some of them may be correctable before the separation surgery is done. 

1. Posterior Synechiae and 2. Lens Changes.— Cases with these present 
are the least satisfactory of all for surgery. They indicate with certainty 
the presence of a preexisting uveitis. (This does not deny an ever likely 
relationship between uveitis and retinal separation.) The lens changes 
which are present in sucli instances are of the nature of a complicata, and 
the trauma connected with the surgery seems to hasten the maturation of 
the cataract to such a degree that beneficial effects from the surgery are 
wholly nullified. The question has arisen frequently as to the advisability 
of lens extraction in those cases of an immature complicata with multiple 
synechia* as the result of retinal separation either untreated or unsuccess- 
fully treated. The eyes are usually in hypertension, and in those few 
instances wherein this surgery has been carried out, the results were 
complete failures, with ultimate phthisis bulbi. 

3. Retinitis Proliferans. — The separations of retinitis proliferans are prob- 
ably the best example of the theory of tension. Draining the subretinal 
fluid will not destroy the tension of the bands which are tugging upon the 
retina. An attempt to section them has been suggested (Deutschmann), 


1 Personal communication 
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but the advisability of it, as well as the results which are to be obtained, 
are very much in doubt. In some cases of traumatic perforating injuries, 
retinitis proliferans develops at the ora serrata. Surgery is permissible in 
these cases, in that this area of peripheral retinitis can be sealed off entirely. 
There is a possibility of recurrences, however, in such instances. 

4. A Shadow.— A shadow from or by transillumination, sufficient to make 
a diagnosis of intra-ocular neoplasm. (See section on Differential Diagnosis, 
also next paragraph.) 

5. The Absence of Any Subretinal Fluid upon experimental subretina! 
puncture. This indicates organization of the transudates. 

The organization of subretinal exudates, of transudates, and of sub- 
retinal hemorrhages is responsible for an opaque shadow upon trans- 
illumination. There is no reason for operating in these instances. The 
theories upon which the surgery is based are unworkable in such cases. 

0, Grave Ocular Hypotension.— It is rather likely that this degree of 
ocular hypotension is symptomatic of the basic iridocyclitis, and that the 
process is not quiescent. During the surgery for retinal separation, the eye 
undergoes further hypotension, and when this is added to the original 
hypotension, a flattened and collapsed eyeball develops so seriously injured 
that a cataracta complicata will certainly follow. 

7. Massive and Giant Lacerations of the retina, and retime which are 
twisted and folded upon themselves, so often an accompaniment of giant 
tears, and distorted to such a degree that it is quite impossible even to 
imagine a probable cure, can be spared the pain, distress, and expense of 
surgery, for these cases are usually hopeless from the start. 

8. The Duration of the Separation, its etiological factor, especially the 
consideration of traumatisms and of perforating wounds are all factors 
which must be considered in deciding upon the advisability of surgery in 
any one case. 

9. With Neoplasms and With Retinal Cysts, surgery is naturally contra- 
indicated, in that the separation in these instances is purely symptomatic. 
The problem here is only one of differential diagnosis— one not always 
simple. 

10. Aphakia is Not a Contraindication to surgery, per fc. A retinal separa- 
tion, if already complicated by capsule and cortex remnants, is not neces- 
sarily hopeless. The sequence of operation.*; should be the discission or 
eapsulotomy first and the surgery for the retinal separation thereafter. 
Gifford 1 spoke of this relationship which aphakia bears to detachment, 
insisting on the necessity of separating retinal separation and aphakia into 
two general subdivisions. He said: 

A distinction must be made, however, between detachment occurring immedi- 
ately after operation for cataract with loss of vitreous, in which the media are 
cloudy and the eye is always soft, and detachment occurring some time after 
extraction of the lens, with clear media. In the former condition good results are 
practically never obtained, while in the latter an appreciable number of good result? 
are recorded In my series (Gifford) there were four cases of aphakia and one of 
dislocation of the lens; in three of these good results were obtained. To this must 
be added one case in which an excellent result followed ignipuncture. 

11. Retinal Separation in the presence of diabetes is oftentimes compli- 
cated by vitreous hseraorrhages which seem to lie greater in degree and 


» Arch. Ophtli . 16. 3. 8ep(«n1*er. 1936. 



INDICATIONS AND CONTRAINDICATIONS FOR SURGERY 819 


more frequent in occurrence than in non-diabetic cases. Vitreous opacities 
also seem to develop more frequently, though fortunately they may become 
absorbed. 

12. The Symptomatic Separation of Nephritis and of the nephritic toxemias 
of pregnancy are not satisfactory cases for surgery, usually because of the 
patient’s general physical condition. In these instances, with nephritis, 
the problem of sa\ ing the patient’s life is a far more important one than 
that of conserving the vision. Further, these are the only cases which give 
any percentage of spontaneous non-operative recoveries. The retinal 
separation of the toxemias of pregnane? call, not for surgery to the eye, but 
for the termination of the pregnane?*. Following this, if such separations 
fail to recover, then surger?* may l>e considered. In speaking of these cases, 
Anderson feels the longer the interval between the onset of the retinal 
separation and the termination of the pregnane? . the smaller the chances 
of spontaneous recovery. 

13. A Complete Separation of the Retina is a contraindication to immediate 
surger?*. If an?* percentage of spontaneous recover? can be achieved b? 
non-surgica! methods the prognosis is immediately much better, and surger?* 
may be considered more seriousl?*. 

14. Post-traumatic Retinal Separation with the presence of a retained 
intra-ocular foreign body need not 1m* operated for the retinal separation 
unless the foreign body can he first removed. The importance of this lies 
in the careful examination of all eves which have had perforating injuries. 
Radio-opaque foreign bodies can be readily diagnosed. Those, howe\er, 
which are not opaque to roentgen-ra?* arc not as ensil? found. 

Gonin’s indications and contraindications for openihilit? and inoper- 
ability in any case, given by Schoenberg 1 in discussing the Gonin igni- 
puncture operation, is as follows: 

The indications that would stamp a ca-e ns operable are- (1) A detachment of 
relatively short duration (at the most, from two to three months), the shorter the 
ape of the detachment, the more definite is the indication. (2) The small number 
of retinal tears, their small sire and their location in an accessible area (3) A 
relatively normal looking vitreous, iris and retina 

The operative contraindications arc (I) A detachment of long duration or a 
total detachment e\cn of short duration. (2) The ab«ence of a tear or the presence 
nf a very large tear, principally at the ora 'errata (retinal dialysis) (3) Cloudy 
media interfering with proper ophthalmoscopy (4) A greatly degenerated vitreous 
and retina and active iridocyclitis 

1 .\nh Ophtli , vol 6. No. 5, New ember, 1931. 



CHAPTER XXV 


THE SURGICAL TREATMENT OF RETINAL SEPARATION 

The treatment of retinal separation can be divided into a presurgical 
phase, a surgical or operative phase, and the postoperative or postsurgical 
handling of the case. 

PRESURGICAL MEASURES 

A word as to prophy laxis is quite proper at this time. It has to do wholly 
with the handling of myopia. Stallard 1 quotes Nordenson’s statistics in 
a series of 1100 cases with spontaneous separation of the retina; SO per 
cent were myopes, and of these over 50 per cent were over fifty \ ears of age. 
The handling of my opia in patients of school age is a problem of ocular 
hygiene and need not be reviewed at this time. Every ophthalmologist has 
seen cases swing from hyperopia through to myopia; and in many instances 
arrestment of the myopia b23 been achieved after the patient has been 
taken from school and compelled to abstain from all near work. Grunert V 
system of treating myopia with pilocarpin is, as Anderson says, well worth 
the trial. Of 399 cases of myopia of less than 6 diopters. 54 per cent were 
progressive when not treated with pDocarpin, whereas amongst 53 with a 
corresponding degree of myopia, 41.5 per cent were progressive when 
treated. Of 99 patients with from 6 to 12 diopters, 54.5 per cent advanced 
when not treated, compared with S per cent of a series of 26 who were 
treated. Of 3S myopes of from 12 diopters up, 91 per cent advanced with- 
out treatment but only 6.0 per cent of 60 patients did so when treated with 
pilocarpin. Grunert has given up Fukala's operation (removal of the lens), 
repeated paracentesis, and subconjunctival injections. Birch-Hirschfeld* 
considered the artificial interruption of pregnancy for high-grade myopia 
as a point of importance. He considers this indicated if one eye is seriously 
affected by myopic degeneration and definite changes are present in the 
other. Relative to this, a wise course to adopt in pregnancy, after success- 
ful surgery of a separation, will depend on the state of the other eye. 

As soon as the diagnosis of separation has been made, the patient must 
be hospitalized and treated as a strict bed patient. Pin-hole glasses should 
he ordered forthwith even before the surgery and must he worn at all times. 
In traumatic separations which are so frequently complicated by vitreous 
haemorrhage and by contusio bulbi, surgery should be delay ed for a period 
of rest in bed. for atropinization, and for moderate dehydration of the 
patient, permitting at the same time the contused tissues to return to a more 
nearly normal state of health. Even if the tear is found at the first examina- 
tion, this period of preliminary rest is indicated. Non-traumatic case* 
have a rather similar relationship to rest in bed, though in these, surgery 
may’ be carried out soon after the retinal tear has been discovered. The 
degree of spontaneous absorption of the subretinal Quids which will occur is 
remarkable in some patients who are given this period of rest prior to 
surgery. This also applies to the retinal separation occasionally' seen early 

* Brit. Jew. Optitb_ 14. 11, 1930. 

* Kbn. MonatjU. f. Acjtroh-. 60 . 522, ISC'. 

» Ztsrtir. f. AbctdIl, 68, 127. 1929. 
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after cataract surgery. This is not to include cases of choroidal detach- 
ment. In those cases wherein a tear cannot be found, surgery must not be 
carried out until all means for finding the tear have been exhausted. These 
various procedures include rest in bed, dehydration, the limitation of fluid 
intake, the continued wearing of pin-hole glasses, transillumination, and 
any necessary preliminary subretinal drainage. 

Mercury, iodides, sodium salicylates, and thyroid extract, have all been 
recommended as of value during this period of preoperative observation. A 
compression bandage with pressure upon the eyeball was used for a long 
time, but the pin-hole glasses, quieting thereby ocular movements, and the 
subsequent stress and strain upon the vitreous, are much more logical. The 
diabetic patient roust be standardized, and the patient with nephritis must 
be treated from that standpoint. Calcium salts may be given preoper- 
atively, in that they probably do lessen the tendency to hreinorrhage. and 
may as Anderson said, play a part in lessening a tendency to effusion from 
a hyperemic choroid. 

Gradle 1 in discussing detachment of the retina spoke about the necessary 
preoperative immobilization in these cases. His recapitulations are rather 
interesting. 

The more rapid and the more extensive the flattening of the retina under immo- 
bilization the better is the prognosis of the proposed surgical tract. The flatter 
the retina becomes under immobilization the more accurate is the localization of 
the bole in its final position. The less fluid there is under the retina at the time of 
operation, the less extensive need be the surgical attack upon the sclera The 
better the approximation of the retina to the choroid, the better are the chances 
for postoperative firm adhesions, and the less chance? of the recurrences of the 
detachment. 

It is no wonder that a period of five to ten days of preoperatb e immobil- 
ization is not considered wasted time in terms of final result in these cases. 

Thorpe's rules 2 as he carries them out for preoperative procedures follow 
herewith: 

Management of case previous to operation— admit patient to hospital at once 

1. Stenopaic, round-hole spectacles should lie immediately applied Rotations 
of the glolie are responsible for increase in separation or its shifting. Ocelush e 
bilateral dressing may take the place of above spectacles. 

2. Confinement to bed is not essential previous to surgery. 

3. Examine the case daily with patient in fitting and recumbent positions until 
sure that holes and degenerated retina are carefully plotted Take anvw here from 
two to ten day s, if unsuccessful in finding the retinal hole at first 

4. Aspirate subretinal fluid with hypodermic syringe only when necessary. It 
may help to find a tear. Be careful not to make a new retinal hole with the hypo- 
dermic needle. 

5. Make careful physical and laboratory studies during preparatory period. But 
do not delay the operation unduly by such studies. Do all the studies in the hos- 
pital. Remember that sealing oil the retinal hole and creating adhesions between 
retina and choroid in this area and adequate drainage of subretinal fluid are the 
first essentials for successful treatment. 

6. Dilate pupil with atropine preoperathely. 

SURGICAL TREATMENT OF RETINAL SEPARATION 

The surgery of retinal separation at the present time still properly main- 
tains various theories and apparent necessities which have been a consider- 

1 Am. Jour. Opbtb . Lancaster Testimonial Issue. .Series 3. No. S. May, J911. 

1 Personal communication. 
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separation, however, as a complication of pregnancy, needs more than 
termination of labor for recovery. The vitreous and retinal pathology of 
diabetes is probably best treated by some form of non-perforating therapy, 
as are the flat detachments after aphakia. 

Considering the above generalizations, we must include in our arma- 
mentarium the following surgical procedures and use them when indicated: 
(!) Thermocautery; (2) sclera! trephining and chemical cauterization; (3) 
surface therapy; (4) perforating anode-diathermv needles; (5) catholysis; 
(0) stleral shortening. All have specific indications, and must be utilized 
to their fullest jxisdbilities when those indications are present in the indi- 
\ tilu.-i! under considfrafinn 
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situations possible. Further, it is childish to repeat that statement recently 
made: “that there are so many different operations for retinal separation 
because all are unsatisfactory." The truth of the matter is there are so 
many different individual complexes, and each needs special consideration. 
Even the etiology modifies the surgical demands. For instance, a traumatic 
separation from a perforating wound is to he treited differently than one 
from a non-perforating wound; in these instances, the traumatism being a 
force applied directly to the eyeball. 

Etiologically, basically, hut essentially from a surgical standpoint, the 
four possible mechanisms entering into the development of retinal separa- 
tion, must be considered in the treatment of a case. The} all play, prob- 
ably, equally important roles, though under varying circumstances, each 
peculiar to an individual case. 

The theories (surgically speaking) in question are not new. Some of 
them have been discussed as far back as 1887, when Xordensen argued the 
importance of the attraction theory versus the distension theory. In so far 
as a theory of exudation is concerned, Graefe, in 1SS5. discussed this 
expressing an opinion for the cause of "suliehoroidal h\ drops with retinal 
detachment” found after enucleation. (This was before the days of the 
ophthalmoscope.) The fourth theory, that of distension, was under con- 
sideration when Muller recommended a scleral resection for a separated 
retina in 1S5S. 

In operating minimal and flat separations, one must be careful not to 
make new retinal holes and thus defeat the surgical procedures which are 
being carried out. Conversely, in operating large bullous separations, 
subretiual drainage is absolutely necessary before any operative adhesi\ e 
choroiditis can function for a cure of the case. A disinsertion must be 
closed off, and in doing it, the ciliary body and pars ciltaris of^the retina 
cannot be traumatized. A minimal separation with a demonstrable hole 
still stands as the best indication for the original Gonin thermocauter} 
operation. If the hole cannot be found (and it is safe to assume that retinal 
holes are present in 100 per cent of instances), one must know his case 
sufficiently well to be able to say “the hole should be in this region," and 
the surgical treatment must be carried out at that point as if a hole was 
actually seen and mapped out. Traumatic separations from non-perfor- 
ating wounds frequently have huge tears, at times with the retina actually 
rolled up upon itself as one can roll the page of an open book. Unless these 
leaves are flattened out and the edge of the tear surgically segregated from 
the contiguous retina, the eve is certainly lost. Bullous separations fre- 
quently need subretinal drainage by a scleral paracentesis for adequate 
presurgical diagnosis. A hole in the macula can be handled in se\ eral wa} s, 
but unless the separation is replaced w ith the least amount of damage to 
the retina, the surgery will not improve the central vision. Lindner's 
technique of posterior sclerotomy, extrachoroidal tunneling, and the use of 
potassium hydroxide is an almost necessary procedure here. Separations 
with glaucoma need a posterior scleral fistulization procedure. Aphakia of 
itself should not modify the percentage of successes or failures. Circum- 
stances, however, connected with the aphakia, are the important factors. 

Retinal separation with nephritis is probably not an operative situation. 
Hypotony when present to a marked degree demands some form of surgery, 
as surface therapy, other than penetrating diathermy punctures. Retinal 
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separation, however, as a complication of pregnancy, needs more than 
termination of labor for recovery. The vitreous and retinal pathology of 
diabetes is probably best treated by some form of non-perforating therapy, 
as are the flat detachments after aphakia. 

Considering the above generalizations, we roust include in our arma- 
mentarium the following surgical procedures and use them when indicated: 
(1) Thermocautery; (2) scleral trephining and chemical cauterization; (3) 
surface therapy; (4) perforating anode-diathenny needles; (5) catholysis; 
(6) scleral shortening. All have specific indications, and must be utilized 
to their fullest possibilities when those indications are present in the indi- 
vidual under consideration. 

1 . Minimal Separations Without a Demonstrable Hole or a Disinsertion are 
to be treated by a procedure which will probably seal the undiscovered 
rent and at the same time do least damage to the barely elevated retina or 
to that retina which is only in a flat separation. For this reason the surgery 
possible with an electrode similar to the "Lacarrere or Weve type is probably 
most applicable and most readily carried out. The use of Walker needles 
and the §afar nails is probably equally as applicable. 

2 Cases of Minimal Separation With a Demonstrable Hole are to be oper- 
ated by an} procedure which will satisfactorily localize the hole and seal it. 
For this reason the Walker needles, the adjustable electrodes, and the use 
of a negative galvanic current, t. e., catholysis, are especially applicable. 
Gonin’s therm o-cauterv has its best applications here. 

3. Retinal Separation, With a Disinsertion, can be treated as mentioned 
above for 2, if the degree of separation is minimal in amount. The Walker 
needles, and scleral trephining are very satisfactory for rimming the dis- 
insertion. The adjustable electrodes of Weve and of Lacarrere are equally 
as applicable. If the extent of the accompauying separation is considerable, 
the longer 'needles of Walker and the electrodes of Walker, Meestnann. of 
Weve, and of Coppez can be used to advantage. 

4. Pure Traumatic Separations From Perforating Wounds are fortunately 
not great in extent when the diagnosis can be made early. Because of the 
late derelopment of a proliferating retinitis which so commonly follows per- 
forating wounds, one must hope for early diagnosis and insist on prophyl- 
actic treatment in thesejnstances. The essential factor is a sealing of the 
hole. The Walker and Safa? needles, and Walker's and Vogt’s, von Szily's 
and Machmer’s system of catholysis should be satisfactory here. 

5. Cases of Traumatic Separation Prom Non-perforating Wounds, i. those 
cases of gross traumatisms and with giant tears, are at best unsatisfactory 
cases. The Weve and Meesmann needles are necessary for an accurate 
delimitation of the tear. This then, should be rimmed about with cath- 
olysis and the remaining portion of the separation treated by a procedure 
which will maintain as much of the ocular tension as is possible until the 
operation is completed. This would limit the surgery almost wholly to the 
use of the Walker and Safi? electrodes and needles. 

0. Large Bullous Separations, With and Without Demonstrable Tears but 
involving less than one-half of the retina must be subdivided into superior 
and inferior separations, because of the greater scleral exposure which is 
possible for the inferior sclera. Scleral trephining, the Walker and the Safar 
electrodes, and surface coagulation can be combined with the longer 
electrodes or catholysis for localization of tears and for their closure. The 
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difficulty of obtaining equally satisfactory exposure to the superior portion 
of the sclera limits the advantages of scleral trephining above. 

The statement just made relative to paragraph G applies herein, except 
that in those instances it will be necessary to operate more than once to 
co\ er the entire field. If the retinal tear is above, the surgery should be 
applied to tills first, in detail. At the same time, one may use the longer 
electrodes below, though, sparingly, hoping, thereby, to decrease in amount 
or degree the subsequent surgery necessary. If the retinal tear or tears .are 
below in the fundus, it is probably wiser to pay attention to this half of the 
fundus and operate above subsequently by surface coagulation with the 
drainage necessary. In these cases of massive separation the localizing 
value of the longer electrodes and the benefits of cathoh sis must be seri- 
ously considered and utilized whenever possible. 

7. Cases oi Retinal Separation With a Hole at the Macula can be advan- 
tageously treated by the adjustable electrodes of Lacarrere, of Walker, and 
of We\e. Catholvsis is of equal value. The anatomical difficulties con- 
nected with the implantation of the smaller micropins of Walker and of 
Saf&r moke the use of these a bit difficult. The minimal amount of drainage 
which is necessary and the consequent softening of the globe during surgery 
are minimal in significance when using the adjustable electrodes previous!.' 
mentioned. The subehoroidal undermining methods of Lindner and of 
Walker have given these cases good results in the hands of both of these 
operators. If these cases are also accompanied by extensive peripheral 
separation then the surgery which is applied to the macula may be com- 
bined with these procedures mentioned under paragraphs 6 and 7. 

8. Cases of Retinal Separation With Aphakia seem to respond best to the 
use of surface coagulation plus drainage. Tears and disinsertions, when 
found, may be ^sealed last at the operation with the small electrodes of 
Walker and of Safaf, but probably the longer electrodes and those adjust- 
able as in the case of Weve’s and Lacarrere’s, or those of Meesmann are 
better. Cathoh sis should also lend itself beautifully in these instances 

9. Retinal Separation of Nephritis is probably not a surgical condition 
unless the patient’s general physical condition can be so imprO'ed that he 
has become thereby a fair operative risk. Pregnancy when accompanied 
or when complicated by retinal separation should first be terminated b\ 
induced labor, hysterotomy or hysterectomy, depending upon other cir- 
cumstances and conditions present in the case. These cases when operable 
ophtbalmologically are to be handled as was discussed above in G and 7. 

10. Retinal Separation With Diabetes and with other definite subacute 
and chronic chorio-retinitic processes are to be operated by a technique 
which results in the least amount of undesired and permanent damage to 
the choroid, retina and the vitreous. One means of preventing such unde- 
sirable damage is to maintain the tension of the eyeball during the oper- 
ation and when obtaining subretinal drainage. The amount of vitreous 
damage controls the subsequent amount of vitreous opacities which develop 
postoperatively. There is no doubt that the retinal tears must be sealed 
satisfactorily; therefore, the means for this are the same as those discussed 
under G and 7 above. In addition to those procedures, the micropin 
of Walker and the nails of §afaf are to be considered first, and surface coag- 
ulation secondly. These cases, as in all vascular states, must have metic- 
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ulous attention to the vortex veins so that no damage whatsoever is done 
to them. 

The surgery for retinal separation even under the best of circum-rtances 
cannot give 100 per cent of successes. A statement, however, was made 
by the author in discussing a paper on retinal separation 1 that, with con- 
stant improvement in technique, and with the development of new tech- 
nique, we are rapidly approaching a time when we may reasonably expect 
the same percentage of recoveries in this condition that we expect and 
obtain from the surgery of cataract extraction. 

Rather recently. Lindner seriously considered a renaissance of Muller's 
original surgery', discussed by Torok in 1917, and by Koch somewhat later. 
Muller failed to repeat successfully Deutschmann’s operation, 1 and he 
advocated 3 new procedure based on the same theory- Muller, finding it 
impossible to bring the retina into contact with the choroid by division of 
the vitreous strands, attempted to bring the choroid in towards the dis- 
placed retina by removing a portion of the sclera. The technique is difficult 
and the risk of hemorrhage and of vitreous loss considerable. By so 
reducing the volume of the eyeball, he hoped to establish adhesions between 
the two retinal layers, and so restore the function of the rods and cones. 
Though some success attended this method, it is never done now. Torok 
stated, in 1917, that in the previous twenty-five years only about 50 oper- 
ations had beeu reported. He bad performed it on 21 patients, but could 
claim no permanent cures. Koch in 1927 used this method for IS patients, 
and obtained 1 complete and permanent cure, and improvement in 0 others. 

The matter of the retinal tear and the handling of this was the threshold 
which Gonin crossed in ushering in modern surgery for these conditions. 
These two together, therefore— the handling of the retinal tear and the 
attempt to reduce the capacity of the globe— when taken with the modem 
methods of obtaining permanent drainage, are the factors making possible 
successful surgery and together are the fine qua non of further surgical 
research in this field- 

The surgical measures recommended for reducing the capacity of the 
globe ha\ e been discussed under scleral surgery. The consideration of the 
remaining two follows. The provision for obtaining drainage was first 
recommended, as has been stated, by de Wecker in 1S72. Practically' 
nothing was done in this field until Elliot presented his operation of corneo- 
scleral trephining for glaucoma. It was quite remarkable that this therapy 
did result in many recoveries. Ohm* reported 2 cures in a series of 7 
patients. Thomson and Curtin* reported 7 cures, though they aspirated 
at the time of trephining. Chipman* reported 1 cure. Several other men 
reported good results and felt that it had some value. Parker 4 reported 15 
trephinings with 4 improvements. AlacCallan 7 al=o thought it to be of 
value. Groenholm,* MeUer,* and Sloan 59 found some improvement and 

* Baer and Shipman The Results oi Retinal Detarljnent, Xew Jersey State Medical 
Society, Atlantic City. April. 1936 

i Klin Monattbl f AuEenb.. SI, TGI. 1*1 >5. * Dctitwb med Wduurfir, 43. 74 S. 1919 

* Jour. Am Med. Assn^. p 330. April. 1916. 

» Cansd. Med. Assn. Jour-. 10, 1007, 1921. 

* See. Opbth., Am. Med. Asia-, col. 106, 1915- 

t Am. Jour Ophlb- 9. 455, 1926. • Arch. f. Opbth- 105. S'*). 1923. 

* Opbth- Surgery. 3d ed.. tnnal. by Sweet, p. 311, 1923, P. » Son A Company. 

Philadelphia. 

» South. Med Jour . col. 228 . 1026. 
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report e<l some cures utilizing their filtration procedures, especially choroi- 
dodialysh and llolth’s pre-cquatorial sclerectomy. 

Guist and Lindner , 1 * in their surgery for retinal separation, utilize multiple 
scleral trephining openings and by the application of potassium hydroxide 
obtain not only adhesions through their surgery, but also the establishment 
of permanent drainage. The manner in which a retinal tear was rimmed 
with their trephine openings and the subsequent results which they ob- 
tained in sealing such tears, demonstrates beyond a doubt not only the 
satisfactory achievement of these two principles hut also, as conclusively, 
the necessity for them. Lindner's* subrotinal tunneling of the choroid 
from the sclera, which will be descriWd later, and the injection of a li per 
cent solution of potassium hydroxide into this suprachoroidal space, is a 
further modification of scleral trephining combining certain choroidal 
adhesions w ith drainage. The drainage obtained by diathermy coagulation 
and by catholysis is undoubtedly a simpler procedure, lasts equally as long 
us that obtained through the scleral trephining openings, and the number 
of scleral punctures which is possible probably offsets the greater amount 
of drainage obtained through the fewer scleral trephining openings. These 
close promptly, but they can he made to cover a \ erj large area, and one 
can rim a giant tear or a small tear with them quite readily. Thej do cause 
considerable cicatrix, ns any one will state who has been compelled to 
reoperate after a scleral trephining technique has been done pre\ iously. 

In addition to the drainage obtained by the inicrocautery needles of 
Walker, there are the nails of Safaf ; the electrodes of Gonin, of Meesnninn, 
von Szily and Machemer, of Iaicarrere, of Wove, of Coppez, and of Vogt, 
(regardless of whether catholysis is l>eing used, galvanism, diatherm.v, 
cautery or elect rocautcry of the trephinings of Lindner and Guist), and it is 
occasionally necessary to augment the drainage by further perforation of 
the sclera. A cataract knife or the triangular lancet of Arruga is satis- 
factory. This latter is especially fine for orienting oneself during an oper- 
ation in the further localization of retinal tears. Walker 3 is quoted at 
length relative to drainage: 

The real question is concerning sufficient drainage of subTctinal fluid, without, 
it seems to me, allow ing any more drainage than is possible immediately over the 
tear where good vitreous is liable to be obtainable. For instance, I would not put 
a large pyramidal microti p or a quill tip of a trephine directly over the tear These 
devices should be scattered in a minor barrage around the tear, but inside the 
outer barrage already described, until one feels sure that sufficient drainage has 
been provided. On the other hand, if ignipimeture is combined with the operation, 
as can successfully ho done, then I believe in putting a fine (J mm ) white hot 
electro-cautery with a very steady hand direct!}' and quickly into the tear and 
slowly out again without loss of white heat if possible because thereby the vitreous 
plug in the tear is so cauterized that it is condensed and does not have a tendency 
to herniate in globular form, notable in similar large drainage openings by other 
methods. Only thin, slightly yellowish subretinal fluid without much stringy 
tendency comes from the favorable procedures. A preliminary pathway for the 
ignipuncture is prepared by three fine micropin punctures forming a bloodless line 
over the tear through which a cataract knife first is entered to reduce the work of 
the white-hot point. However, the addition of the igni puncture procedure almost 
doubles the necessary equipment and is not without certain disagreeable sequela?, 

1 Ztsehr. f. Augonh . 74, 232, 1930; Klin Monatshl r Augenh . 90, 771, 1930, Alliirrii 
von Graefe'a Arch. f. Ophth., Sondaus . vol 127, Pts. 2, 3 1931. 

* Kim Monatshl f Aueenh.. 90, 246. 1933 

* Am. Jour. Ophth., vol 17, No 1, January, 1934. 



S2S SURGICAL T RE ATM EXT OF RET1XAL SEPARATION 

even though these mar be greatly reduced by the action of the encircling barrage. 
If the ignipuncture is not added, as it has Dot been lately, then after both barrages 
of fine and heavy pins are set, the area over the tear is further treated either with 
a cluster of fine pins, or quicker and better, with beading-needles, slanting micro- 
punctures aimed to pass between choroid and sclera following the pattern of the 
tear. Finally the duration of the drainage is further aided by the use of the quill 
tip placed at the two to four locations in or near the inner barrage. This gives a 
bloodless drainage, smaller than an ignipuncture or trephine in sire, but larger than 
a low-amperaee, conical or pyramidal pin-puncture. With this quill one mar pro- 
ceed more deliberately and as each one is inserted, the tiny leakage gives one a 
definite ides of what drainage may be expected 3t that point; especially if it is in 
a pocket region of clear subretina] fluid will it give the proper clue, and still dose 
the opening if it 15 desirable to make more similar openings on other sides of the 
tear It is used only for bullous elevations. 

Drainage continues postoperative!)’ {or quite some time after the opera- 
tion. It is doubtful whether any of the subretina! fluid disappears through 
absorption, except rather late in the postoperative convalescence. Every- 
one has seen a slight delay in complete postoperative flattening long after 
further tran^-scleral drainage is possible. In spite of this, these cases do 
achieve a complete recovery, and it must have occurred by terminal 
absorption of the residual subretinat fluid. Early in the surgery of retinal 
separations, there was some controversy as to the application of pressure 
bandages to augment drainage. It is doubtful whether this is necessary, 
and in fact, it may be unwise. A resilient ring of cotton had better be 
placed abov e the simple postoperative dressing and the immediate post- 
operative drainage assisted by a position in bed utilizing gravity, 1 . e., 
with the head up or back, to the right or to the left- 

Handling of the Tear.— The tear must be sealed, otherwise the surgery 
will not be successful. This fact stands in spite of the fact that occasionally 
cases are operated, with success, wherein no tear had been found. The 
incidence of success in these instances is definitely lower according to all 
observers. The well presented series of Baer and Shipman* showed only 
7 5 per cent of failures in tbo«e cases with tears as compared with 34 per 
cent of failures in those cases in which no tears were found, illustrating 
beautiful!) this relationship which tears play to successes with surgery. It 
is of equal importance to abstain from causing new retinal holes during the 
surgery by the unwise and inadvertent diathermy puncture of intact retina. 
This point will be mentioned again. Ideal surgery, t. r., to seal the tears 
with a minimum amount of subsequent necessary scleral perforations, these 
to permit adequate drainage, is only possible when a tear can be localized. 
Failing this, it will be necessary to co\ er the entire field of separation, from 
the ora to the periphery of the separation, hoping thereby that the hole will 
be sealed by this extensive diathermy coagulation. In addition to these 
efforts, on the operating table one must utilize ophthalmoscopic search to 
further try for localization of the tear. One or two scleral micropin punc- 
tures may permit sufficient subretinal drainage so that, as the folds are 
ironed out and the bullous and gibbous separations decreased in degree, 
tears which were formerly hidden will appear. 

Tlie aids in accurately localizing tears are varied and under certain indi- 
vidual circumstances are individually valuable. Occasions will arise 
undoubtedly, where each would apply most advantageously. TranspupSl- 

• Penosylvama MeAJow., tpril, 1933; Trans Ophtb. Se«-of NVwJw'eyStMeMed. Soc.. 
Apnl IS. 1936 
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lary illumination will permit accurate marking, upon the sclera, of a spot 
of light from the beam which passes through the tear. This is, however, 
not always sufficient. Amiga’s triangular lancet, v hicli has a broad round 
base and a little nob above this, for convenient handling with forceps, can 
be introduced right into the center of this spot of light and its intra-ocular 
position then checked with an ophthalmoscope. Weve’s needles or one or 
more of the longer electrodes, as of Meesmann’s, can he introduced as well, 
also for localization. It is quite possible to do the same thing with Walker’s 
needles or with Safar’s nails. Bubbles of gas will appear at the tips of the 
electrodes when using catholysis. Cathblysis, according to the technique 
of Vogt or of Walker, with thecathode or the negatir e pole in the shape of a 
fine needle, will give bubbles of hydrogen at the site of the perforation, and 
even though the electrode cannot be seen with the ophthalmoscope, one 
can see this little cluster of gas bubbles. The positive pole, or the anode, if 
it is used for perforation, also causes gas bubbles, hut of oxygen. As a mat- 
ter of fact, Walker in his surgery and in his presentation of his latest 
apparatus, before the Section of Ophthalmology, American Medical Asso- 
ciation, June 11, 1937, spoke of the value of utilizing these anode bub- 
bles of nascent oxygen for neutralizing the inevitable nlkalinit.\ result- 
ing from extensive catholysis. 

SURGERY OF RETINAL SEPARATION 

Anesthesia.— Individual cases must be handled differently, depending 
upon the age of the patient, his or her disposition and temperament, and 
the probable length of time that the surgical procedures will consume 
Necessary reoperations are always dreaded by the patient, and this fart 
will modify the anesthesia as well. The experiences of the various oper- 
ators and writers are varied. Walker, Arruga, Weve, Baer, and Shipman, 
and many others, operate largely under local anesthesia. Avertin anesthesia 
should be used more commonly. All men undoubtedly do best work when 
the anesthetic is selected for a patient after careful consideration. For 
local anesthesia one should use 0.5 to 1 per cent of pontocaiu to preient 
desiccation of the corneal epithelium. The conjunctiva may then he lifted 
with a 0.5 per cent novocain solution, the muscle sheaths injected as well, 
with the same solution, the skin of the external canthnl angle also injected, 
and a 1 per cent novocain solution used for retrobulbar injection, without 
adrenalin, in that the addition of adrenalin causes hypotension If a\ ertin 
anesthesia is used, it can be augmented by the retrobulbar injection and 
the subconjunctival injections, as well, giving a ver\ satisfactory anesthesia 
with a minimal amount of avertin. Instances arise during longer operations 
where venethene must be used as an adjunct, in addition to the above. 

Surgery.— The surgery in general may be divided into four general sub- 
divisions or types of operative procedures; the first applies to all the sul»- 
divisions, and 2, 3, and 4, can be used singly or in combinations. 

1. Sealing the retinal tears (see previous instructions and page 811). 
This is of special and essential importance in traumatic perforation of the 
globe, but without retention of the missile, and in foreign bodies (intra- 
ocular) which have been removed from the vitreous chamber by a posterior 
sclerotomy. (2) Scleral trephinings, with drainage. (3) Surface scleral 
therapy with drainage added, as the application of the thermophore, the 
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Iary illumination will permit accurate marking, upon the sclera, of a spot 
of light from the beam which passes through the tear. This is, however, 
not always sufficient. Amiga’s triangular lancet, which has a broad round 
base and a little nob above this, for convenient handling with forceps, can 
be introduced right into the center of this spot of light and its intra-ocular 
position then checked with an ophthalmoscope. Weve’s needles or one or 
more of the longer electrodes, as of Meesinann's, can be introduced as well, 
also for localization.^ It is quite possible to do the same thing w ith Walker’s 
needles or with Safar s nails. Bubbles of gas will appear at the tips of the 
electrodes when using catholysis. Catholysis, according to the technique 
of \ ogt or of Walker, with the cathode or the negative pole in the shape of a 
one needle, will give bubbles of hydrogen at the site of the perforation, and 
even though the electrode cannot be seen with the ophthalmoscope, one 
can see this little cluster of gas bubbles. The positive pole, or the anode, if 
it is used f°r perforation, also causes gas bubbles, but of oxvgen. As a mat- 
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pyrometric apparatus of Coppez, and the ball electrode of Larsson. ^ (4) 
Scleral penetration. This includes Gonin’s thermo-cautery; Safar's, 
Walkers, Meesmann’s. and Weve’s micropin electrodes, the electrodes of 
I^icarrere and of Coppez, the cathode electrolysis of Vogt, of Walker, of 
von Szily, and of Maebemer. 

Sealing a retinal laceration is a procedure which should be carried out as 
prophylaxis in the presence of all perforating wounds of the sclera a hen the 
point of entrance is posterior to the ora serrata, regardless of whether the 
missile or the penetrating instrument has neen removed from the eye or is 
being remo\ed from the eye either by posterior sclerotomy or through an 
anterior route. After cleansing of the wound and any necessary debride- 
ment, the area of the scleral perforation is rimmed about with a series of 
Walker's small micro-cautery needles. One may use also Meesmann’s or 
Weve's needles, or the diathermy cautery of Lacarrere. As soon as this is 
completed, any necessary scleral sutures are to be introduced and the 
conjunctna clo«ed. These cases do not need the stringent postoperative 
procedures necessary for the surgery of retinal separation, but they should 
have binocular dressings and absolute rest for eight to ten days after the 
surgery. In some of them it will be necessary to order pin-hole glasses for a 
v ary ing length of time and even frosted spectacles with a 1 centimeter dear 
central aperture. 

The 8eld of exposure in all forms of retinal separation surgery should be 
as extensive os is possible. Conjunctival and capsule incisions roust never 
be limited. A wide exposure heals as readily as a small one. An external 
angle canthotomy is necessary in the largest percentage of instances. This 
can be dosed with sutures at the end of the operation without difficulty. 
Muscle resections permit a greater amount of rotations for adequate treat- 
ment. and they do not tend toward subsequent deviations from parallelism 
if properly reattached. The field of operation must be kept dry' to allow 
satisfactory electrolysis. At the same time, howev er, the operator must !>e 
very particular to prevent drying of the cornea, for this interferes with 
ophthalmoscopy; a procedure frequently necessary and often desirable 
during an operation- 

Scleral Trephining. — Practically a!! cases for retinal separation surgery 
need an external canthotomy to permit satisfactory exposure- This should 
be dosed with sutures to stop bleeding, usually before the speculum is 
VrAToductd. OuiSt's speculum is very satisfactory in that it permit- a 
maximum dilation of the palpebral fissure, and at the same time, by means 
of the adjustable legs, it raises the lids from the globe allowing even fuller 
deep exposure. The conjunctiva is incised over the site of the separation 
and the recti muscles, which must be severed, are lifted upon a strabismus 
hook. A whip-stitch, double-armed suture. N'o. 1 black braided silk, k 
passed through the edges of these muscles, the muscles dissected free from 
the sdern, dose to their attachments, and laid back out of the way. Tiny 
artery dips may be used on the two ends of these sutures to prevent con- 
fusion and to permit easy identification. A second similar suture is passed 
twice through the stump and the needle removed; this to be used as a trac- 
tion suture. If Walker's needles with their attached black silk threads are 
being u-ed for the surgery, it is wke to make the-e traction sutures of white 
silk to eliminate cunfn-ion. The xlera k then cleanser! and bared over the 
site of the separation and over that arm at which the hole or the disiitertion 
has been localized. A 1 mm., or at the most 1| mm., Elliot trephine blade 
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and handle are used, (Lindner used a 1.75 mm. blade) or some similar 
clock-driven mechanical trephine. It is most important to prevent per- 
foration of the sclera and injury to the underlying choroid. For this reason, 
the trephining should be done \ery carefully, withdrawing the trephine 
frequently to observe the depth of penetration which has been achieved. 
The trephine should be held perpendicular to the sclera and such attention 
paid that the vortex veins are not injured. As soon as the black color of 
the choroid appears in the circular cut of the trephine, further cutting 
should cease at that point and the operator proceed to the next one planned. 
Trephine holes should encircle the tear or tears present and should rim 
about rents and disinsertions at the ora serrata. As soon as the number 
and position of trephinings has been made, each of the disks is removed by 
grasping it with fine conjunctival forceps and cutting it free with fine 
sharp-pointer! scissors. If the choroid becomes perforated at this time, or 
previously, the hole should he plugged immediately with one of Arruga's 
screw plugs. These have a flat shoulder to prevent them from passing into 
the ey e, and a square lug fitting into a handle so that they can be screwed 
directly into the hole. They arc tiny and as many as are necessary can be 
used in any one ease. When all the trephine openings have been made and 
the disks resected, the choroid presenting in each of them is touched with a 
tip of a pencil of potassium hydroxide, the alkali being held there for about 
one-half minute and immediately thereafter neutralized with a loosely 
wound cotton applicator saturated with 0.5 per cent acetic acid. The 
application of the caustic may be a bit painful; therefore, before it is applied, 
the scleral area about the presenting choroid should be touched with a 
cotton wound applicator wet with a 10 per cent solution of cocain. The two 
chemicals are then washed from thectil-de-sac by copious irrigationsof w arm 
saline solution; each trephine opening, one after the other, is treated in this 
manner. After they have been all treated, additional irrigation with 
normal saline is used to he sure that none of the chemicals are still present 
A blunt-pointed instrument is then used to perforate the choroid at all of 
the trephine openings about the tear and a sufficient number of the others 
to guarantee adequate drainage. In some instances, all will have to be 
opened, in others a lesser number. The choroid can be perforated with a 
strabismus hook as Amiga recommended, or, as the author does, with a 
canaliculus dilator. The size and the tip of this instrument are very satis- 
factory for this perforation. 

In carrying out this technique, a logical plan is to place the trephining 
holes first about the retinal tear, thereafter to outline the limits of the 
separation with a line of trephinings and to then place subsequent ones in 
between as is necessary, depending upon the area of the retina which has 
been separated. A sharp trephine blade roust be used, and because the 
sclera varies in thickness at various places, one must proceed very slowly. 
Figure 495 is a case showing 7 trephining openings Surrounding a dis- 
insertion below, beneath the insertion of the inferior rectus with 9 other 
trephining openings outlining the separation, back 21 mm. from the 
limbus, i. e„ the separation in this instance extended 5 to 0 mm. in back of 
the equator to about 10 mm. from the macula. 

The traction suture is remov ed from the stump of the muscle or muscles 
detached, the muscle sutures themselves passed through the stump, the 
superficial sclera, and out through the juxtalimbal lip of the conjunctiva. 
These are pulled up into position, tied, and their ends cut short. The con- 
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junctiva is then closed, either with interrupted sutures or with a running 
suture as one wishes. It is important, regardless of the type of suture used, 
that the detached and retracted Tenon’s capsule also be closed with the 
conjunctiva. The cul-de-sac is again irrigated to cleanse it from any clots 
or retained chemicals, atropine instilled as an ointment, and the post- 
operative dressing applied. 

Black 1 has had a rather extensive experience in the use of the Lindner- 
Guist technique for retinal separation. He stated the four essential stages 
in the procedure to be: (1) the choice of the case; (2) the preparation of the 
case and localization of the hole; (3) the planning of the operation which 
includes the distribution of the trephines; and (4) the actual operation 
itself. 

Recent cases with a hole well forward are especially favorable for this 
therapy, while cases with huge holes, extending sometimes halfway around 
the globe at the ora. with marked retraction and folding of the retina at 
the edge of the hole, are wholly unsuitable. 



Fig 495 — The completion of the Lindner- 
Gui*t technique. 



Tic. 4^ — Solid Lne. the form field hefty-e 
operation; dotted line, afte- operartt'o 


The chief difficulty with this operation i« the a\ oidance of perforation of 
the globe by a trephine before all tho^e which w ere planned have been cut. 
Completion of the operation is almost impossible if this should occur. It 
is not so serious should this occur with one of the last trephine openings 
planned, for one can usually apply the caustic to those openings already 
made, though even this may be difficult because of the resulting hypo- 
tension. Black suggested using a purse-string suture to clo-e a perforation 
should it occur early in the operation, or even urine three sutures placed 
into the sclera at the angles of a small triangle, and then by pulling these 
taut, an island of sclera is outlined having sufficient resistance to permit 
the use of the trephine blade. Any one who has experienced this above 
complication will appreciate the value of Amiga’s screw plugs for tempor- 
arily sealing a perforation. 

Trephining with detachment of the choroid and with infiltration of 
potassium hydroxide is, according to Lindner, especially satisfactory for 
* Trans. Ophth. Soc. Ceiled Kin gdom, 62, 1932. 
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rents which are locate*! at the macula, though it can he used in any other 
case to minimize the number of trephining openings necessary to cover a 
separation. 

In general, regardless of the type of surgery which is used, it is ne\er 
"he to attempt .to correct a ease of massive separation of the retina at one 
operation. For instance. Figure -4 (Hi is the residual field of the right eye of a 
patient who had had a massive separation nasally and inferior!} , A suc- 
cessful result was obtained in this instance through surgen 5} three oper- 
ations, a Walker nasally, trephining below, and a Larsson form of super- 
ficial coagulation nasally along the horizontal a\i«.. Visual acuit\ after the 
operation was G Mo and the form field which resulted after the operation 
appears in a broad dashed line. One hole onl\ was found in this case, 
abo\e near the equator and slight!} to the nasal side. It is the hole .1 in 
Figure 485. 



Fic. |S7 — 1 Trephining *uWion»dnl drainage. 


Figure 407 illustrates dingraumiatically two trephine openings according 
to this technique with a cyclodialysis spatula in place, having been parsed 
from one hole to the other separating the subchnroidal space from the 
sclera. With the exception of rents at the macula, this technique should 
not be used for retinal tears. It is best to surround them with trephining 
openings as just described. The use of two holes for subchoroidal injection 
permits the fluid which has been injected, usually a G per cent solution of 
potassium hydroxide, to flow from one hole to the other, though in the 
handling of macula holes this is not always possible. Lindner feels that the 
adhesive choroiditis which results from this caustic should be generally 
successful. In spite of the difficulties connected with it, it is undoubtedly 
a very satisfactory method of handling a macula retinal laceration The 
trephinings necessary are outlined upon the sclera and a subchoroidal 
detachment obtained. The caustic solution is then injected along the path 
of this tunnel through a blunt cannula, similar to that used for lacrimal 
canaliculus irrigation, using from t° Tjf a cc - Re solution. In dis- 
cussing the treatment of macular holes with this injection method, talker 1 
has been most successful in applying the Lindner undermining method, 
using a 3 per cent solution of potassium hydroxide. Lindners original 
* Am. Jour Ophth , 1 ol 19, No. 5, May, 1936. 


53 




S34 SURGICAL TREATMENT OF RET] SAL SEPARATION' 

technique 1 abstracted by Walker is essentially as follows: Lindner’s original 
undermining procedure was accomplished by using a sharp discission needle 
and under binocular magnification, a 2 or 3 mm. linear scleral incision down 
to the choroid, on the temporal side of the eye, from 20 to 2G mm. behind 
the limbus, so that a distance of only 10 or 12 mm. of undermining with a 
calibrated spatula between sclera and choroid would be necessary to reach 
the suprachoroidal space immediately behind the macula. Under oph- 
thalmoscopic observation, the movements of the undermining spatula or 
of the special injection needle could be observed as a control of accuracy, 
while 0.02 cc. of a solution of KOH, varying from 2 to 4 per cent in strength, 
was injected. A 0.25 cc. syringe was used, fitted with a special, curved, 
stiff, ahoy needle, flattened and dosed at the tip like a spatula. There was 
a single opening in the side of this needle 2 mm. from the tip. 

Walker’s own special needle has a 2.5 cm. length of rather stiff rubber 
tubing interposed between the needle tip and the syringe, fitting so that, 
according to Walker, “when the needle is in position subsclerally toward the 
macula, the barrel of the syringe may be lowered out of the way of the 
ophthalmoscope in a line running somewhat horizontally across the upper 
margin of the cornea. This at once permits the direction of meridian of the 
macula to be established, both for the undermining spatula and injection 
needle. Walker observed on the eyeball and on models, that when the 
sclera was trephined immediately above the center of the inferior oblique 
attachment, (1) the macula, (2) the trephine center. (3) the upper end of 
the external rectus stump, and (4) the upper margin of the clear cornea 
established an accurate meridian along which the needle and tubing may 
be directed to the macula. The needle and tubing are easily held in good 
approximation alignment by forceps at the needle end and by the syringe 
barrel at the other end of the tubing. When close to the macula, the 
needle tip may be given motions to be identified ophthalmoscopically by 
moving the syringe barrel or by gentle pressure of the fixation forceps on 
the needle or the tubing, 5 or 10 mm. from the trephine opening. Instead 
of a single sawtooth opening in the side of the needle, well behind the tip. 
which can act like a hook, as in the Lindner model, and scratch the choroid, 
producing hxemorrhage or premature loss of fluid. Walker's needle has a 
thxough-and-through double opening as close as po>sible to the tip, which 
allows a more uniform distribution of alkali and is much more readily 
cleaned. Behind these openings the needle is lightly marked at 10, and 
11 mm., and the rubber tubing, also serving as a depth gauge, is usually 
set at 12 mm. although, if necessary for a long eyeball, it can be set back 
several nun. more. In such a case (over 10 D. of myopia) the upper edge of 
the dilated pupil instead of the upper edge of ike cornea is used for the align- 
ment. 

Other authors have used sodium hydroxide in stick form and carbolic 
acid (phenol) as well. Scleral trephining is perhaps the most difficult of 
the operations for retinal separation because of difficulty in obtaining the 
extensive exposure necessary for the trephine openings. It is, therefore, 
limited in its application. 

Surface Therapy.— A thermophore has been recommended by several 
men and satisfactory results have occurred through the use of the thermo- 


1 Klin. MonstsU. f. .togrnb-. 90. 757, 1333. 
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phore. Langdon’s 1 report was probably the first one outlining the use of 
Shahan’s thermophore. According to Langdon’s presentation, a sclerotomy 
was done followed by a treatment with Shahan’s thermophore, the applica- 
tion to the sclera being one minute at a temperature of 160° to 105° F. 

This type of surgery is not applicable to the larger separations, but in 
similar cases with small fresh separations it is to be seriouslv considered 
It may also be considered for other cases wherein an incomplete recov erv 
has occurred following other forms of surgery with a residual which remains 
in the instance only slight in amount and easily reached with a thermophore. 

It is important that some form of sclerotomy be added to the surface 
therapy to permit complete drainage of the subretinal fluid. Verv probably 
this drainage should follow the surface therapy, and it must be controlled 
by direct observations with an ophthalmoscope. 

It is rather likely that surface therapy should be used more than it is. 
Holes present in the retina must be sealed regardless of the tv pe of therapy 
used. Surface diathermy will not do this. A combination, however, of 
micro-needles to rim a hole or a disinsertion, the application of a thermo- 
phore, to the remaining portion of the detached retina, and lastly , sub- 
retinal drainage by some type of sclerotomy, the procedures being done 
in this Sequence, is a sound technique for many of the lesser detachments. 

Minimal flat separations early after a recovery from the surgerv of a 
cataract extraction should lend themselves well to it. When Lagrange 
recommended colmatage, (multiple cautery of the strip of sclera parallel 
with the corneal limbus after dissecting back the conjunctiva) for retinal 
separation, he anticipated, according to van Heuven, 5 the virtues of modern 
retinal separation surgerv- by the application of heat, though he failed to 
consider the importance of the retinal hole and the matter of subretinal 
drainage. 

The exposure of the sclera is the same as that which one would carry out 
for any type of scleral surgery. Langdon states that the reaction is not 
marked, but that there may be some difficulty in handling the thermophore 
tip and the sclera in that region of the eveball involved. The hermic 
surface therapy of Coppez is similar in principle to that obtained with the 
thermophore. 

Surface or Discleral Coagulation.— Surface or dhcleral coagulation is a 
procedure first advocated by Larsson. His first paper, read before the 
Heidelburg Congress of Ophthalmology in 1934, detailed the experimental 
work started in 1923. The work of Weve parallels that of Larsson with the 
exception of individual characteristics. Larsson’s ball-shaped electrode 
is from 2 to 3 mm. in diameter, while Weve’s is from 3 to 4 mm. in diam- 
eter. Von Szily and Machemer use a bipolar electrode for surface therapy 
with the two poles terminating in points 1 mm. apart. Larsson used a 
current of 40 milliamperes with his technique, and a smaller ball, while 
Weve must use from 100 to 150 milliamperes. Marshall, at the Royal 
London Ophthalmic Hospital, uses a small point-shaped, bent electrode of 
O.GO mm. with a current of no higher than 20 milliamperes. In general, 
the larger the electrode the greater is the amount of current necessary. 
Von Szily and Machemer’s bipolar electrode is used with a current of 30 
milliamperes for about ten seconds application at each point. There is a 

1 Am Jour. Ophtb , 'ol. 18 Xo 6. June. 1935 
> Klin MouatsM f Aupeoli., 76, 310, ISOS. 
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from 20 to 80° C. it is necessary to work slowly for twenty or thirty seconds. With 
the same time of application and size of electrode, the same effect is always obtained 
at the same temperature, whatever the conditions may be. Consequently it is 
possible to study the effects of treatment on the basis of precise anatomic findings 
in place of clinical approximation. Thc<e conditions being realized, the coagulation 
gives jierfect adhesions between the choroid and retina without an)' damage to the 
vitreous or to the sclera. The optimum temperature is 80° C.; my experiments 
have shown that 70° C. is not sufficient, and 90° C. produces too severe reactions. 
With a 2.5 mm. pyromctric electrode at 80° C. for from twenty to thirty seconds, 
the results have always been uniform. 

In utilizing his technique, the evacuating trans-scleral punctures are done 
through a cauterized area so that any risk of hemorrhage is avoided 
thereby. These drainage punctures may be made with any one of the 
usual electrodes already mentioned and according to the localization meth- 
ods of Wove. 

Treatment by Scleral Penetration. — Thermo-cautery.— The surgery of 
ignipuncturc is Gonin’s creation. For this reason it is proper to speak of 
iguipuncturc ns Gonin’s thcrmo-cnutcry operation. As early as 1904, 1 * * 
Gonin stated that he had satisfied himself ns to the correctness of Leber’s 
theory w Inch insisted that retinal separation was the result of subretinal 
fluid which has passed from the liquid part of the vitreous into the sub- 
retina! space through a tear in the retina. lie based his explanation upon 
the frequent presence of a crescentic or horseshoe-shaped tear with the 
flap, always projected into the vitreous body, and tcilh its apex toicard the 
jmpilla and its l>ase to the periphery, these peculiarities showing that the tear 
was due to traction on the retinal tissue from behind forwards and inwards. 

The various steps in the Gonin operation have been repeatedly described. 
Amiga’s recent description 4 restates it in abstract. Schoenberg’s descrip- 
tion 5 is quoted verbatim. It presupposes an accurate localization of the 
retinal tear which is being treated. 

(I) It is not advisable to use instillation of cocaine ns a local anesthesia. This 
drug injures the comeal epithelium for the time being and makes ophthalmoscopy 
difhcult immediately after the ignipuncturc. (2) A strabismus hook introduced 
underneath the tendon of the proper muscle is of considerable aid in pulling the 
eye in the direction desired so as to make an area situated far behind the equator 
accessible to the cautery tip. (3) When possible, the incision in the conjunctiva 
should be at least 3 or 4 mm. behind the 8rea of ignipuncturc After the incision, 
the conjunctiva is undermined with a few snijw of the scissors, and a lid retractor 
(Desmarrc) is introduced underneath the conjunctiva and Tenon’s capsule. In 
this way a larger area of sclera is exposed and the margin of the lid is protected 
from accidental contact with the cautery tip. If the area to be punctured happens 
to be underneath one of the recti muscles, it is permissible to perform a preliminary 
temporary tenotomy. (4) The lips of the scleral incision often come so closely in 
apposition that one fails to find the opening. It is perhaps better to make a mark 
on the sclera with India ink or with the cautery before the Graefe knife is intro- 
duced. (5) The cherry-red hot tip of the cautery Bhould be introduced about 3 or 
4 mm. into the vitreous, directed toward the center of the eyeball and kept in from 
two to four seconds. If one wdshes to cauterize a larger area of the retina and choroid, 
one can reintroduce the cautery tip bent in the shape of an L. (0) It is both useful 
and instructive to examine the fundus immediately before and after the incision 
of the sclera and after ignipuncturc. Since the operation is performed when the 
patient Is in the recumbent position, the final decision as to the exact location of 
the tear should be made w bile he is on the operating table. Occasionally the loca- 

1 Trans. Am. Ophth. Soe. United Kingdom, 60. 531, 1930. 

5 Amiga: Detachment of the Retina, translated by Castreviejo, Barcelona, 1935. 

’ 1 . 6. No- 5, 079, 1931. 
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and again until the entire area of retinal separation has been covered. As 
the surface coagulation progresses, one is aware of the fact that the eyeball 
is becoming appreciably softer. Regions of the sclera in which retinal tears 
lie must be completely covered with surface coagulation even to the extent 
of having these brown parchment-like regions overlapping one upon the 
other. As soon as the surface therapy is completed, the subretinal fluid is 
to be drained by one of several methods. Two or three scleral trephining 
holes depending upon the size of the separation may be made, and the 
choroid which presents in these perforated with scissors or a keratome. 
Trans-scleral ignipuncture may be used for the drainage if desired. A 
sclerotomy can be done with the tip of a cataract knife making these 
incisions crucial shaped, or best of all, drainage can be obtained with the 
special electrocoagulation electrodes of Walker, of Safar, or with Weve's or 
Meesmann's needles. Walker’s and Weve’s needles are protected with a 
glass collar and the puncture can be made with as much of the electrode 
exposed as is desirable and necessary. Weve feels that all types of sub- 
retinal drainage for the Larsson technique are unsatisfactory because of 
choroidal damage, except that which is obtained through multiple punctures 
with these adjustable electrodes. 

Surface coagulation can be very nicely combined w ith the mieropnncturc 
operation (which will be .subsequently described). This is applicable, 
especially in the treatment of large disinsertions and with definitely local- 
ized retinal lacerations. The surface coagulation is first carried out. and 
subsequently, the micro-cautery punctures, around the disinsertions and 
the tears using needle electrodes from 0.2 to 0.4 mm. in thickness and \ ary- 
ing in length from 0.75 to 1 mm. linger needles, however, may be used, 
as has been previously described, of varying thicknesses and varying 
lengths to locate more accurately the tear. Marshall’s description of 
Weve’s technique, as he saw it carried out in Ttrecht, is as follows: 1 

In spite of the great care which Weve takes over the preliminary examination 
and marking out of the tear with his special marking technique, iie also uses long 
needles of various thicknesses and lengths to locate the tear. These long needles 
are made in three thicknesses and have a small, movable cuff which allows the 
needle to be marked off for certain lengths. In making a preliminary mark, a needle 
1.5 mm. is usually used, but sometimes it is necessary to use one 3 mm long. When 
the approximate mark is made on the sclerotic, a violet aniline pencil is sometimes 
used, but generally India ink is the marking agent — the long needle is plunged 
into the globe, and on examination with the ophthalmoscope a white spot one- 
third of the diameter of the disk is seen on the retina, provided that the needle has 
been plunged in far enough This mark shows how accurately the surface-marking 
has been carried out. If no mark has been made, he uses a perforating needle with 
a longer point. These long, straight needles are al-o Aery useful for letting nut 
subretinal fluid. 

In addition to this operatixe localization, Weve and Walker also use the 
ophthalmoscope very frequently for localization during an operation. I he 
examination may be done by the indirect ophthalmoscopic method. If 
Weve fails to find a whitening of the choroid or the retina in the region of 
the tear after surface coagulation, then lie proceeds with needle^ punctures 
as follows: a 1.5 mm. length point is applied to the sclera, and with current 
the sclera is perforated with this. He waits about two seconds, shuts on the 
current, and then again closes the current withdrawing the needle point 

1 Marshall; Detachment of the Retina, Oxford Medical Publications. London, 10.10. 
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under current, taking about tiro seconds longer for the withdrawal of the 
needle. He again re-examines the retina in the neighborhood of the tear, 
and if he fails to find the white area in the retina previously mentioned, 
he uses a 3 mm. needle. When withdrawing the longer needle, Marshall 
states: 

He (Were) likes to do it slowly so that be endeavors to attract the retina and 
cause it to follow the needle point. Tins generally shows a definite white spot in 
the retina and shows exactly how the puncture* bare been placed as regards the 
clodng of the tear. Here anain, if he is not satisfied, be uses a special speculum. 
This speculum is a concave. oblang-*haped spoon bent at right anjdfs to the handle, 
which is insulated against the electrical current. The spoon is held by an assistant 
who places it between the sclera and the subconjunctival tissue in the reaim 
of the tesr The profes-or shines the light from his mirror on the tear and the 
assistant manipulates the «p?cuhim with its nickel-plated surface until the light 
is seen shining through the sclerotic. The spot where the light is seen is compared 
with the previous spot marked on the sclerotic. If this spot does not compare with 
the light beam, a new spot 1 * made and then fresh punctures are carried out again. 
The fundus is examined until the operator i« sure that the procedure* are properly 
placed. If the speculum is not suited for a tear placed very posteriorly, a special 
pennl— haped pen-cope can be u*ed_ This i* moved about until the licht frcei the 
mirror is refected along the tube. If a flap i< present. Were perseveres until the 
flap i> stuck down by the punctures. He doe< this to stop the flap from dragging 
on the vitreous When he has finished the operation to hi* satisfaction, a white, 
flat scar i* seen in the region of the tear. This scar, in many way*, is like a sear 
produced bv tlse thermopuncture operation of Gonin. It ©Illiterates the tear and 
sticks the retina down, but it doe* not have the same serious result* of the thermo- 
puncture operation scar, which often cause* folds in the retina and subsequent 
secondary tear*. 

In fact, in his latest technique. Weve apparently aims to pet a l»ed of 
choroidal coagulation against which the retina sticks because the micro- 
punctures actually reach the retina itself. Since this method has been 
used, the percentage of cures in the Utrecht dime has ri-en to the high 
figure of 00 per cent- Weve feels that success of his operation is due to the 
careful and repeated examination of the tear region, during the operation, 
and to the certainty of having closed the tear or the area of a disinsertion. 
At his operations be also carefully searches the fundus to see if he has 
mis-ed any tears at previous examinations; also the flattening of the retina 
at the operation may expose tears which were hidden before. The muscle 
•sutures are tied and the conjunctiva dosed as Wore to complete the 
operation. 

Pyrometric Electrode.— In discussing surface or. as Coppez calls it. 
“.'cleral d in therm e-coagulation." Coppez 1 feels that the use of a pyrometric 
electrode* is an ideal way of provoking choroidal irritation and subsequent 
postoperative correcting adhesions with least damage to the retina and with 
uniformly favorable results. Hi* electrode i* a ball 2.5 mm. in diameter, 
used in the same way as wa* described for the Larsson technique. Instead 
of reading the milliamperes. however, one reads the registration on a 
pyrometer. In the review of his work which Coppez puML-hed in JrrAtV* 
of Ophthalmology, January 1A35, he stated a* follows: 

The principal point of my method is that it is not a rapid coagulation, but a 
slow beating of the sclera, which is the only way to get uniform coagulation. Pyrom- 
eters always have a certain degree of inertia, and to know the exact temperature 

* Arch. Ophth.. vol 13. No- 1. January. 1935. 

1 Arch, internal- ie rsed. csr-cr .. 9. ITT, 1934; Bag ct mfca Soc. fnoc. d'C'phv. 45. 2S1, 
1932; Usd, 46. 312. I<«3 
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from 20 to SO 0 C. it is necessary to stork slots ly for twenty or thirty seconds. With 
the same time of application and size of electrode, the same effect is always obtained 
at the same temperature, w hatc\ er the conditions may be. Consequently it is 
possible to study the effects of treatment on the ba«is of precise anatomic findings 
in place of clinical approximation. Thc^e conditions 1 icing realized, the coagulation 
gives jicrfeot adhe-ions lietwecn the choroid and retina without any damage to the 
Mtrcous or to the sclera. The optimum temperature is 80° C.; my experiments 
have shown that 70° C. is not sufficient, ami 00° C. produces too severe reactions 
With a 2.5 mm. pyromctric electrode at 80° C. for from twenty to thirty seconds, 
the results have always lieen uniform. 

In utilizing his technique, the evacuating tratis-scleml punctures are done 
through a cauterized area so that any risk of hminorrliagc is avoided 
thereby. These drainage punctures may be made with any one of the 
usual eloctrtHlcN already mentioned and according to the localization meth- 
ods of Wevc. 

Treatment by Scleral Penetration. - Thermo-cautery. - The surgery of 
ignipunoture is Gouin’s creation. For this reason it is proper to speak of 
ignipuncturc ns Gonin’s thermo-cautery operation. As early as 
Gonin states! that he had satisfied hiuwlf ns to the correctness of liber's 
theory which insisted that retinal separation was the result of stibretinnl 
fluid wliicli lias passed from the liquid part of the vitreous into the sub- 
retinal space through a tear in the retina. lie basts! his explanation upon 
the frequent presence of n crescentic or horseshoe-shnped tear with the 
flap, always projecttxl into file vitreous liodv, am! tcilh its ajw. r toward the 
jKipilla anti its Ixi *r to thr periphery, these jtcculiaritics showing that the tear 
was due to traction on the retinal tissue from behind forirards and inwards. 

Hie various steps in the Gonin o]>enition have been repeatedly described 
Amiga's recent description* restates it in abstract. Schoenberg’s descrip- 
tion* is quoted verbatim. It presupposes nil accurate localization of the 
retina! tear which is being treated. 

(I) It i< not advisable to u«e instillation of cocaine ns a local anesthesia This 
drug injures the corneal epithelium for the time being nnd makes ophthalmoscopy 
difficult immediately after the ignipuncture. (2) A strabismus hook introduced 
underneath Mip tendon of the projier muscle is of considerable aid in pulling the 
eye in the direction dedred so as to make an area situated far behind the equator 
accessible to the cautery tip. (3) When possible, the incision m the conjunctiva 
should lie at len«t 3 or 4 mm. liehind the area of ignipuncturc. After the incision, 
the conjunctiva is undermined with a few snips of the seizors, and a lid retractor 
(Desmnrre) is introduced underneath the conjunctiva and Tenon’s capsule. In 
this way a larger area of sclera is exposed and the margin of the lid is protected 
from accidental contact with the cautery tip. If the area to lie punctured happens 
to lie underneath one of the recti inu«clw, it is permissible to perform a preliminary 
temporary tenotomy. (4) The lips of the scleral incision often come so closely in 
apjXK-ition that one fails to find the opening. It is perhaps I letter to make a mark 
on the sclera with India ink or with the cautery lief ore the Gracfc knife is intro- 
duced. (5) The cherry-red hot tip of the cautery - should lie introduced about 3 or 
4 mm. into the vitreous, directed toward the center of the eyeball and kept in from 
two to four seconds. If one wi«hca to cauterize a larger area of the retina and choroid, 
one can reintroduce the cautery tip bent in the shape of an L. (6) It is both useful 
and instructive to examine the fundus immediately before and after the incision 
of the sclera nnd after ignipuncturc. Since the operation is performed when the 
patient is in the recumlient position, the final decision as to the exact location of 
the tear should lie made while he is on the operating table. Occasionally the loca- 

* Trans. Am. Ophth. Soc. United Kingdom. 60. 531, 1930. 

* Amiga 1 Detachment of the Retina, translated by Castreviejo. Barcelona, 1935. 

* Arch. Ophth , 6, No. 5, 079. 1031. 
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{and perhaps unnecessarily so) thereby. There are definite factors of 
danger in the diathermy treatment of retinal separation. These are con- 
nected with the too extensive application of the micropuncture needles 
over too great an area with the use of too many needles, and with the lower 
degrees of current applied for ail unnecessary length of time. Currents of a 
high intensity are also dangerous, hut in this instance the danger applies 
not only to the sclera, but is also connected with damage to the vitreous, 
damage to the retina, and most important of all, results in unsatisfactory 
postoperative results and without reco\ ery of the retinal separation. 

The various instruments which are available have been described in the 
literature in great detail. They include the various needles of Walker, 
some curved, others straight, double-pointed and triple-pointed, to be 
applied either with forceps or with a stylus; the electrodes of §afar, these 
being single-pointed or with multiple points, some attached in groups to a 
handle for convenient application by a stylus, the others to be applied 
singly by means of holding forceps. Walker's needles are usually threaded 
■with black silk for easy identification and to prevent their loss or the inad- 
vertent retention of one or more needles at the close of the operation 
Thorpe 1 has used pins which he makes himself. He feels they are even more 
satisfactory than the Walker needles. They are made of gold-plated brass 
wire 2G gauge size; a piece of this wire is taken and looped about a small 
stylus similar to one used for dilating the canaliculus. The tiny portion 
below the loop is sharpened at its point, and the pins, when used, are 
introduced without a silk thread attached. He uses two sizes, usually, the 
smaller of the two having available pin surface of 1.2 mm. in length (used 
o\er flat areas of detachment), the larger of the two, 1.8 ram. in length 
(used over more gibbous areas of detachment). Thorpe feels that the 
electrocoagulation effect obtained from these needles is greater and more 
satisfactory than that obtained from the platinum needles. With the 
exception of some of Safdf’s single electrodes, the other electrodes which 
are used are of such a size that it would be quite difficult to permit their 
inadvertent retention after completion of an operation. Meesmann s 
electrodes are a series of shouldered needles of various sizes and shapes, 
applied through a stylus consisting of an insulated handle with a terminal 
tube of quartz through which are passed the interchangeable points of 
platino-iridium. The electrodes of Coppez and his stylus are somewhat 
different in shape and size, some being ball-pointed, others sharp-pointed 
with terminal needles at their apices and others flat. The electrodes of 
Weve consist of an insulated portion with the terminal end being bent and 
with a terminal metallic needle of various lengths protruding from the tip 
of this insulated material. These are applied through a stylus into which 
his electrodes fit. The electrode of Lacarrere is an insulated stylus with 
its active electrode protruding from a thin glass tube at its apex. This tube 
is slightly curved and beveled for close adaptation to the sclera. The plat- 
inum wire electrode may be projected from the glass tip any desired length 
depending upon the degree of penetration which is necessary. W alker s 
electrode is especially for the use of galvanism and is arranged somewhat 
similarly, so that any amount of penetration which is needed may he 
obtained. The electrodes for negative galvanism, i. e., electrolysis with 
the cathode as the active pole, is a matter of bipolar application. \ ogt 

* Pfrsonnl communication. 
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tion of the tear shifts during: the change from the sitting to the recumbent position. 
After the escape of the subretinal fluid there is again more or less displacement of 
the retina and tear, and this should be ascertained by an ophthalmoscopic examina- 
tion. (7) Finally after the ignipuncture the ophthalmoscope reveals the extent of 
the cauterization, also whether the retina has been anchored on the choroid. One 
can see a dark round area (the hole in the sclera) surrounded by an^ almost black, 
more or less complete, narrow ring, outside of which there is a grayish-white zone 
of partly edematous and partly necrosed retina. The extent of this white area 
depends on the size of the cautery tip and the length of time that it has been kept 
in the opening In other words, the result depends on the amount of heat per second 
applied to the tissues of the eyeball. At times no vitreous flows out after the scleral 
puncture. This is usually due to the thickness of the albuminous subretina! fluid. 
(S) As soon as the sclera has been exposed it should be carefully inspected. Some 
cases show a slight bulging, and others a thinning of the sclera, with the choroid 
shining through; in other cases, one finds a marked engorgement of the episcleral 
blood-i easels. Whatever the meaning of these observations may be, it is wise to 
make a record of them (9) Though a minor detail, it is nevertheless important to 
instil] salt solution frequently and regularly into the conjunctival sac. The cornea 
must be kept moist to make ophthalmoscopy possible. It is of paramount impor- 
tance to record at the conclusion of the operation the principal steps, the unusual 
observations and the complications encountered. (10) The binocular bandage is to' 
be rerao\ed every two days, the lids cleansed and a drop of a 1 per cent solution 
of atropine instilled (never salve, because it interferes with ophthalmoscopy). 

It is proper to emphasize again the postoperative dreeing necessary and 
satisfactory for this tvpe of surgery. The eyeball should lie protected 
from the pressure of the overlying bandage by building a ring or horseshoe 
of absorbent cotton about the eveball upon the bony configuration of the 
rim of the orbit, so that the ev eball itself is free of pressure, and the position 
of the patient in the lied should be arranged so that gnu ity will assist in 
the drainage. 

Arruga’s statement relative to the results from thermo-cautery, or 
galv ano-cauterj as it is frequently called, is sufficient to assure us that this 
original operation is as yet not to be relegated to the obsolete. 

In spite of the fact that most ocuh«ts nowadays do not use the thick thermo- 
cauter}- or galvano-cautery, a« tho?e were at first, it has to lie admitted that in 
cases of very bullous detachments with the rent in the mo-t protruding portion, 
the thick cautery, provoking a vitreous prolapse through the sclero-choroidal hole 
is a very efficacious means of cure. It necessitates, how ever, the exact localization 
of the tear. For best results with, the modem methods, retinal detachment should 
not be so bullous; and an attempt should be made to reduce this protrusion before 
the operation through the use of rest or puncture? , or at the cloe of the operation 
through the injection of air into the vitreous * 

Diathermy.— Sealing retinal tears and the adhere choroiditis obtained 
through penetrating electrocoagulation is called diathermy. The thermic 
or cutting action of the current, as exerted upon the sclera by the small 
active positiv e electrode, permits snhretinal drainage and the re-appjieation 
of the separated retina. The hole becomes sealed by reason of the circum- 
ferential chorio-retinitis which develops from the coagulation of the tissue 
at the point of penetration. Diathermy current with the plus or active 
electrode has a rapid penetration action with but little coagulation if the 
current is high in intensity and if the action of the penetration occurs 
rapidly. When the current is low- in amperage, coagulation is greatest in 
amount, perforation occurs very slowly, and the degree of adhesive post- 
operative chorio-retinitis which occurs is probably also greatest in amount 
1 .VrnJEa' Detachment of ihf Retina. Barcelona, 1935. 
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(and perhaps unnecessarily so) thereby. There are definite factors of 
danger in the diathermy treatment of retinal separation. These are con- 
nected with the too extensive application of the micropuncture needles 
over too great an area with the use of too many needles, and with the lower 
degrees of current applied for ad unnecessary length of time. Currents of a 
high intensity are also dangerous, but in this instance the danger applies 
not only to the sclera, hut is also connected with damage to the vitreous, 
damage to the retina, and most important of all, results in unsatisfactory 
postoperative results and without recovers of the retinal separation. 

The various instruments which are available have been described in the 
literature in great detail. The> include the various needles of Walker, 
some curved, others straight, double-pointed and triple-pointed, to be 
applied either with forceps or with a stylus, the electrodes of 3a far, these 
being single-pointed or with multiple points, some attached in groups to a 
handle for convenient application by a stylus, the others to be applied 
singly by means of holding forceps. Walker's needles are usually threaded 
with black silk for easy identification and to prevent their loss or the inad- 
vertent retention of one or more needles at the close of the operation 
Thorpe 1 has used pins which he makes himself. He feels they are even more 
satisfactory than the Walker needles. They are made of gold-plated brass 
wire 20 gauge size; a piece of this wire is taken and looped about a small 
stylus similar to one used for dilating the canaliculus. The tiny portion 
below the loop is sharpened at its point, and the pins, when used, are 
introduced without a silk thread attached. He uses two sizes, usualK , the 
smaller of the two having available pin surface of 1.2 mm. in length (used 
over flat areas of detachment), the larger of the two, 1.8 mm in length 
(used over more gibbous areas of detachment). Thorpe feels that the 
electrocoagulation effect obtained from these needles is greater and more 
satisfactory than that obtained from the platinum needles. With the 
exception of some of Safar’s single electrodes, the other electrodes which 
are used are of such a size that it would be quite difficult to permit their 
inadvertent retention after completion of an operation. Meesmann s 
electrodes are a series of shouldered needles of various sizes and shapes, 
applied through a stilus consisting of an insulated handle with a terminal 
tube of quartz through which are passed the interchangeable points of 
platino-iridium. The electrodes of Coppez and his stylus are somewhat 
different in shape and size, some being ball-pointed, others sharp-pointed 
with terminal needles at their apices and others flat. The electrodes of 
Wcve consist of an insulated portion with the terminal end being bent and 
with a terminal metallic needle of various lengths protruding from the tip 
of this insulated material. These are applied through a stylus into which 
his electrodes fit. The electrode of Lacarrere is an insulated stylus with 
its active electrode protruding from a thin glass tube at its apex. This tube 
is slightly curved and beveled for close adaptation to the sclera. The plat- 
inum wire electrode may be projected from the glass tip any desired length 
depending upon the degree of penetration which is necessary. Walkers 
electrode is especially for the use of galvanism and is arranged somewhat 
similarly, so that any amount of penetration which is needed may be 
obtained. The electrodes for negative galvanism, i. e. t electrolysis with 
the cathode as the active pole, is a matter of bipolar application. V>gt 

1 Personal communication. 
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uses a very fine needle which can be introduced any desired length, the 
anode in this instance being a simple ball terminal. Von Szily and Mach- 
emer use bipolar electroh'sis with the two poles in the same stylus, the 
anode being blunt and the cathode long and pointed, so that the latter can 
pierce the sclera the desired length for the necessary time and with the 
best intensity of current needed. 

In general, the technique of the individual operator has but two im- 
portant points as the basic premise. First, subretinal drainage, and second, 
the sealing of the retinal tear. Any method which achieves this satis- 
factorily is sufficient grounds for its use, all other things being equal, i. e., 
availability, adaptability, and the minimum possibility of danger. The 
personal likes of the operator therefore are a strong factor. There is no 
doubt in the writer’s mind that the electrodes of Safaf and the micropin of 
Walker are the most readily used for the grosser and more serious cases of 
retinal separation because of their adaptability, and the fact that they 
retain the tension of the eyeball until the end of the operation. On the 
other hand the electrodes of Meesmann and of TYeve, and especially the 
electrode of Lacarrere. are quite adaptable to treatment under and about 
the ocular muscles, especially the oblique at their scleral insertion and for 
treating the sclera at the posterior pole of the eyeball. The rapidity with 
which one can work with these electrodes as compared to the micropin may 
offset some of the disadvantages of losing the subretinal fluid. Walker 
has arranged bident, hook electrodes, however, for posterior therapy 
which, if combined with the use of his micropins. should make all regions 
of the scleral shell equally available for therapy. 

In the use of micropins or the adjustable electrodes, the beginning of the 
operation is no different from any other form of retinal separation therapy. 
Tbe conjunctival incision should be extensive, the sclera must be carefully 
and completely bared, the muscles resected, as is necessary for exposure, 
and the traction sutures passed through the stumps of the muscles after the 
tenotomy has been done. The next step is to mark upon the sclera the 
position of the tear. The operator is armed with his preliminary examina- 
tions and the projection of these findings upon the charts already men- 
tioned. The stylus of Walker, without a micropin, makes a very satis- 
factory marker when it is applied to the sclera with from 30 to 40 raUIiam- 
peres of current. It leaves a dark brown to gray mark which will remain 
throughout the duration of the operation. With this stylus the meridian 
can be marked in which the tear lies, the position of the ora serrata, and the 
estimated position of the tear. There are several very satisfactory scleral 
rules available. Walker’s double-ended rule which is subdivided into 
millimeters is quite convenient. A rosier has a similar set of markers. The 
Mackv marker has a movable cuff for estimating distances. A pair of 
ordinary dividers with sharp points combined with a metal or glass rule 
subdivided in millimeters and in half-millimeters is, in general, quite 
satisfactory for everything except for determining measurements rather far 
posterior. The Macky scleral rule is most convenient for the deep posterior 
measurements. Before further surgery is carried out, localization should be 
confirmed by trans-pup illan - illumination, using an Arruga spoon as a 
speculum and reflecting mirror, or by using preliminary micropins, longer 
electrodes, or cathode current. Regardless of which of these is used, they 
should be controlled nphthalmoscopicaUv. (A warning is repeated here 
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against the me of cocam for surface anesthesia, in that it interferes with 
ophthalmoscopic examination. It is equally important to prevent drying 
of the cornea from simple exposure during these preoperative steps. This 
can be prevented by irrigating it frequently with a few drops of warm 
phj siological saline solution.) In working with the micropins. it is quite 
necessary to keep the operative field dry and to prevent short circuiting of 
the current by contacting the conducting tip of the stylus with metal parts 
or with other needles. The retraction of tissues is readily obtained by nar- 
row’ ivory rods, a tortoise shell lens spoon, or by means of the Arruga 
speculum. While this is metal, its concavity is sufficiently deep to give 
adequate working space within this concmity without danger of short- 
circuiting the therapeutic current. As soon as satisfactory localization has 
been achieved, the micropins are first placed about the tear. The sclera 
must be absolutely bare and dry. In addition to these micropins. one may 
use. for sealing tbe tear, Walker’s bending needle which is passed through 
the sclera obliquely, or any one of the other electrodes outlined previously . 
Walker uses micropins with white threads for his markers and localizing; 
pins, and also at times for special use, as when used to rim a tear The 
micropin is taken from the gauze upon which it is threaded, or from his 
finger magazine, looped over the stylus, nnd npplied to the sclera As it 
touches the sclera, the current is closed and the pin introduced with from 
30 to 40 inilliampcres of current. As soon as it is introduced in its position, 
the current is continued for a moment longer, and then the pin is released 
by the operator from the stylus, at the same time releasing the thread 
which has been held taut between the thumb nnd index finger. The oper- 
ator, while introducing micropins, should be careful not to contact those 
with others already in place. Those already in position will be overdosed, 
the current will be divided, and the available current needed for the intro- 
duction of the pin being used cut down. The various needles of Safuf’s 
and Weve’s brushes and nails are insulated one from the other so that this 
matter is automatically corrected. The thread is mover! to the side away 
from the field of operation. Under ordinary circumstances, in an unob- 
structed field, 8 to 12 pins can lie placed in each minute of elapsed time 
After the pins have been placed about the hole, the limits of the separation 
are then outlined with a line of pins, these being inserted, 2 mui. apart. 
Subsequent pins are used, as is necessary, within the field of the separation. 
Short pins are used to outline the separation; the longer ones about the tear, 
and, if necessary, quill pins, and bi- and trident pins are inserted for drain- 
age. In introducing the pins they should be held perpendicularly and not 
introduced obliquely. Forceps have been made by Walker for operators 
who do not like the individually threaded micropins. One arm of these 
ends ns the stylus, the other arm fitting outside the loop of the micropin. 
With these forceps, even the threads may' l»e discarded by using platinum- 
blacked pins to prevent their loss or inad\ ertent retention- Walker avoids 
large drainage openings immediately over the tear because he feels that vitre- 
ous loss from herniation through the tear should be combated. Walker's 
quill is made of 25 per cent iridium-plntinum tubing, xlHhr of an * nc h 
or about f mm. in diameter which corresponds to 20 gauge needle. The 
quill has a length of about 2 mm. and the edge is sharpened both inside and 
out. Enough of the tubing is left to solder it with platinum to the microtip 
coil so that it fits the regular stylus and handle. The tubular portion of the 
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quill is filled with platinum solder so that when it is used with the diathermy 
current, it cuts a semicircular opening, and then plugs it as the solid portion 
of the tubing reaches the opening, and pushes the retracting scleral tongue 
back. There may be a minute bit of leakage while this quill is in transit 
through the sclera, but often 5 or G can be used, if it be deemed necessary, 
before the eye softens. Walker says: 1 

Since the current i* more intense at sharp points or edges, the cutting effect of 
this device with a giv en current is much greater than a conical tip would require 
to make the same opening, and the damage to the sclera is correspondingly dimin- 
ished because it requires very little current, sometime* not much more than the 
microtip 

This "Trephine quill,” as he speaks of it. compared with a trephine, 
inhibits the tendency to hemorrhage because of the coagulation which 
occurs. It gives a desirable open- 
ing and has the same advantages, 
as regards cleaning, as have his 
other platinum pins, in that it can 
he flamed in a bunsen burner. 

The limits of the separation 
when extremely posterior can lie 
treated further with his bident 
hook. This is introduced into the 
st} lu.% applied firmly to the sclera, 
and the current then closed. The 
points penetrate the sclera giving 
superficial coagulation and drain- 
age as w ell . Figure 49S is a sketch 
illustrating the field of operation 
at the completion of the operation. 
A superior temporal tear near the 
ora has been rimmed about with 
micropins, the limits of the separ- 
ation rimmed with pins, and within 
the confines of the separation the 
larger quills can be used for drain- 
age. If at any time during the 
operation a needle is pulled from 
its insertion, it should be imme- 
diate!} replaced into the same hole. 
Ordinarily, the micropins hold 
with a fair amount of resistance. It has been estimated that the pull neces- 
sary for removing them av erages somewhat more than G ounces. As long 
as the micropins remain in position, there is little if any loss of subretinal 
fluid, and the eye will not become unworkably soft. As soon as all the areas 
have been satisfactorily covered, it may be advisable to again make an 
ophthalmoscopic examination. If the cornea has been properly protected 
during the operation, there should be no difficulty in doing this. One should 
look at the position of the tear and determine the presence of satisfactory’ 
retinal coagulation about it. The limits of the tear should be seen as 
having been outlined, and one must be certain as to the presence of retinal 
* Am Jour. Ophth . sol. 17, Ser. 3, January, 1931 



Fig -19S —Tlie held of operation after the 
introduction of V\ alter'* nucropms Note ho* - 
the scleral representation of the hole has been 
rimmed .4 suture on detached muscle; .4 . 
traction suture on stump. 
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hemorrhages. In regard to this, it is important to localize the vortex veins 
on the scleral surface and to pay special attention so that they arc not 
traumatized. In working deeply posterior around the region of the macula, 
the scleral insertions of the oblique muscles nre very satisfactory guides. 
These overlie the macula region above, below, and upon its temporal 
margin. They should not be injured during the coagulation to present 
adhesions, but they can be lifted and micropins inserted beneath them 

Before the needles are withdrawn, one should be certain to identify the 
retaining sutures upon the muscles, as A in Figure 40S, ns well as the 
traction sutures upon the muscle stump as with J. 1 The micropins are 
then withdrawn one after the other, the threads upon them being gathered 
together into one bundle. It is wise to withdraw these pins first about the 
periphery of the separation, then those about the tear, and last the remain- 
ing intermediate pins. The subconjunctival spaces are sponged dry of the 
suhretinal fluid, irrigated with a 1 to 10,000 metaphen aqueous solution, 
the muscle stump traction sutures removed ami the muscles then accurate!} 
sutured to the stump by the double-armed ends of the black-braided 
suture which had been whip-stitched into the muscle before the detach- 
ment. The ends of these nre brought out through thejuxtalimb.il lip of the 
conjunctiva and tied. The conjunctiva and Tenon's capsule arc then closed 
with interrupted sutures or with a continuous suture, atropine instilled, 
and the eye dressed. 

In recapitulation, especially in regard to the treatment of the flat t\ pc of 
separated retina, Walker 1 calls attention to several rather important 
points; 

(I) In older not to injure the retina when diathermy is being used, curved, 1 1 min 
single nucropins are the liest type for bar raging over flat retinal detachments 
These pins stick much more firmly in the sclera, can be used without thread 1 -, and 
lie so fiat to the sclera as to |iermit of free rotation of the eyeball (2) The detach- 
able four-prong, short-stop pin, in diamond-pattern arrangement and penetrating 
only to the choroid, is the most useful multiple pm when sizable area- have to be 
rapidly treated with minimal leakage. (3) Treatment of all pins while still in the 
adevft with one second of a 1 nun negative galvanic current oilers a further cm client 
aid to closure of the unexpected retinal holes that arc frequently seen on careful 
inspection after micro puncture, especially in regions of shallow detachment, even 
when ever}' precaution lias been taken to forestall them (4) The injection of s‘i cc 
of 3J per cent alkali with a special syringe and needle after a 8ul>«cleral undermining 
to the back of the macular choroid has l>een made, has given excellent treatment of 
macular hole. Alkali may al«n be produced galvanically in the same undermined 
region under easier ophthalmoscopic control and with very similar results (3) 
Recent observations lead to the conclusion that macular w cak spots and small holes, 
which may easily be overlooked without a very sharply focused strong light m 
the ophthalmoscope, have been present together with instances of larger holes m 
over 10 per cent of the cases observed. 

S&f&i’s Therapy,— The application of the Snfaf electrodes* differs not at 
nil from that u^ed for the Walker micropins. These nre 1 -,2-,and 3-pointed 
nails, the points insulated one from the other, which are used for electro- 
coagulation. They are applied by means of a special holding forceps. The 
handle holds the nail, and with pressure applied to the sclera it is touched 
by a small ball attached to the positive pole of the ophthalmotherm. As 
the current is thus closed by contact to the noil-insulated part of the 

5 Am Jour. Ophth . voJ 5. No. G, May. 10.46. 

1 Arch. Ophth-, \ol. 21, No. 6, June, 1914. 
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instrument, the nail is pushed well home. The forceps is then remox ed, 
and the nflU left in situ. The 2-pointed nails of Safar are very satisfactory 
and can be used in practically the same way as Walker’s micropins. Be- 
cause of their slightly greater size, however, they are perhaps not as adap- 
table. The 3-pointed nails are to be usedfor intermediate electrocoagulation 
and for subsequent drainage. Safar s brushes, as well as those of Weve, are 
circular or oval plates to which many needles, from 5 to 7 in number, are 
attached to a handle. Both Safar and Weve believe in using these brushes 
in the large bullous separations, and possibly they can be used for treat- 
ment at a greater depth within the orbit. These brushes may act practi- 
cally as a flat electrode and only succeed in severe superficial coagulation of 
the sclera when used at a great depth. From 150 to 300 milliamperes are 
required for their use, and the brush may hang so tenaciously into the 
sclera that one has difficulty in extricating it. If further current is used at 
this time, oxerdosage is likely, and further, overdosage has a tendency to 
reeJo«e the electrocoagulation holes primarily made through the sclera. In 
regard to the use of the brushes Walker states. “I felt the safest, using 
single points that can be made to work even at the macular depth by^ using 
a little longer curved rubber cox ered center pin,” on the sty lus. As Safaf’s 
electrodes are being introduced, the forceps are touched with a ball elec- 
trode from the positive pole of the diatherm. 

The longer needles of Weve and of Meesmann are used Just as are the 
Walker needles, or the Safa? nails. In some instances, these are retained 
in the sclera until the end of the operation, and in other instances, depend- 
ing upon circumstances and conditions present, the trans-sclend electro- 
coagulation is carried out by the electrodes being introduced and immedi- 
ately withdrawn. The introduction of these is essentially the same as has 
been outlined for the micropins. 

The technique for the fixed and adjustable electrodes of Weve, of >fees- 
mann, of Coppcz, and of Lacarrere. is that of a firm application of the 
electrode needle to the sclera at the desired depth of penetration, closure of 
the current, withdrawal of the electrode tip, and its reapplication ns is 
indicated. 

In Figure 4TO are illustrations from Amiga, 1 showing his technique for 
the use of the Lacarrere electrode. The procedure is as follows: 

X Two points stained with an alcoholic solution of gentian violet mark the 
meridian in which the tear in the retina is located. One suture thread is u«ed to 
draw the globe downward and inward; the other passes through the inferior rectus 
and out through the lower lid. B. After the inci^on in the conjunctiva is made, 
the retractor «bown in the illustration retracts Tenon’s capsule and the orbital 
tissues, permitting the posterior part of the globe to be reached. C. With a compass, 
the distance from the limbus is measured, the distance from the ora serrata to the 
retinal tear, which was computed ophtliahnoscopically, bring UM?d in the calcula- 
tion. D. With a diathermy needle, or with the handle of lacarrere, the sclera 
around the tear is perforated. E. In case the tear is a dian*ertion at the ora serrata, 
in the inferior external part (for which reason the silk suture thread in the inferior 
recess was not passed through the lid), the handle of Lacarrrie permits working 
under the muscle. F. On termination of the operation, the conjunctiva is dosed 
with a silk suture thread untied, which is very easily removed in right days by 
simply pulling on one of the free ends. 

1 Arm £3. H.: Present Status of Treatment of Detachment of the Retina, translated from 
the Spam.fi byS L Rhode, Arch. Ophtli , tdL 13. N'o 4. April. 1935. 
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. This type of surgery results in the more rapid lowering of the ocular 
tension because of the constant loss of the subretinnl fluid; hence, when 
the surgery has been started, it should be completed ns rapidly as is possible. 
In utilizing these electrodes, the tear should be treated first, and immedi- 
ately thereafter the operator must carry on rapidly with the treatment of 
the most posterior portions of the sclera first working forward tow aril the 
ora serrata, after those parts have been property covered. If the eyeball 
i? becoming too soft, further electrocoagulation cannot he continued. 
Hypotension, short of this degree, can he combated to a certain extent by 
supporting the sclera with the I'lschnig type of toothed fixation forceps, 
the sclera being lifted and held by these forceps close to the place where 
the electrode is being introduced The Lacarrere electrode, hv reason of 
its shape, can be used about and beneath the muscles without resorting to 
temporary tenotomies; also even if the operative field contains fluid, 
cauterizatiou can be performed with this instrument as long as the glass 
tube is held firmly against the surface of the sclera. 



a '*' n 


I'lo -tV).— Reiinnl separation. .1 mid B, uiilualioti of Lacarri re i-lw »rodc (ArrUpa I 

Preparstwa of In&tmmeats.—M the end of an operation, the Wa)J»i*r 
micropins are all threaded on a platinum wire, the loops of silk through 
their coils cut, and 1>v passing the wire with the threaded rnieropins upon 
it through a bunsen burner, they can be thoroughly cleaned. They arc then 
to he rethreaded and sterilized in an autoclave. In every instance before 
electrodes or pins are used, the operator must he certain that they have 
been cleansed of coagulum from previous operations, because the presence 
of this will interfere appreciably in their satisfactory introduction. 

The nails of ixifaf and the brushes of Sabir and \\ eve must be cleaned 
and sterilized by dry beat. Wcve’s needles and the electrodes of Mees- 
mnnn can be sterilized by Imiling. Thf electrode holder of Mecstnann un<I 
the stylus of "Walker and of §afaf can be sterilized in alcohol, and previous 
to their use, taken apart and thoroughly dried with an ether saturated 
sponge, i'afiif’s and Walker’s holding forceps can he sterilized by boding. 
Lncarrerc’s electrode may be placed in a flat glass container and sterilized 
in an atmosphere of formaldehyde vapor. Each instrument has individual 
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characteristics, however, and attention must be paid to these character- 
istics to assure asepsis at the surgery, and to obtain best working circum- 
stances for the apparatus. 

Gradle's abstract 1 as he carries out his surgery, and as to the essentials 
of the surgery is so succinct that it is included herewith verbatim. 

In u= mg the modified Wevp type of operation, haring the sclera over the probable 
location of the hole — surrounding that area by a ring of partly penetrating scleral 
punctate cauterizations with a Gradle needle— superficial electrocoagulation of 
the surrounded sclera! area with a Were fiat electrode— fins! and permanent 
dr aina ge by mean s of a 0J5 dm. dialet introduced to the sdera with 75 nuUiampere? 
of diathermy current— continuous observation of the fundus by indirect ophthal- 
moscopy must accompany each step. These necessitate a dear cornea throughout 
the entire course of the procedure. 

Cathode Electrolysis. — Cathode electrolysi". i. c.. therapy with a gal- 
vanic current u«ing the cathode as the penetrating instrument b a form of 
therapy instituted by Vogt. 1 and first published in abstract in KCM.’ 

Verhoeff and Scboeler both made u-e of the electrolysis needle in the 
treatment of retinal separation prior to this, but apparently no great 
attention was paid at that time to handling the retinal tear. 

The treatment depends upon the fact that, as soon as an electrical field 
is established in a solution, by connecting the electrodes to the positive 3nd 
negative terminals of a batten*, hydrogen ions always migrate ton and the 
negative electrode, f. r.. the cathode, and there give up their charge and 
unite to form molecules of hydrogen gas. The negative ions on the other 
hand migrate to the positive electrode, i. e., the anode, in that oxt gen ga« 
is set free at the anode. 

I n performing electrolysis it is important to pre\ ent an obscuring number 
of bubbles, as Walker states, before the tear is satisfactorily localized, other- 
wise it will be difficult to strike the tear area exactly. Softening of the eye 
must be combated in order to maintain relations, and, therefore, very fine 
needles are especially valuable. Because of this importance of maintaining 
satisfactory relations, preliminary localization with perimetric calculations 
and transillumination with accurate charting of the findings is just as 
important in this technique as in any other type of retinal separation 
surgery. 

Walker spoke of neutralizing this alkalinization within the vitreous fol- 
lowing negative galvanism by reversing the position of the dectrode>- 
Actually, if both gases are released within the vitreous chamber as a 
solution, there should be no increase or decrease in the alkalinity of this 
fluid, in that both the hydrogen and the oxygen gases are broken down an 
equal amount and theoretically should reunite to form a same amount of 
water. The fact, however, that one electrode lies within the vitreous and 
the other one outside of the scleral shell accounts for the difference. The 
value of the surgery depends upon the electrolytic effect of the cathode and 
the reaction of the tissues to this. Von Sz3v and Machemer believe that 
the irritative action on the choroid is obtained principally by the chemical 

1 Vra- Joar. Ophth , Lancaster TeMKooczsi ls«ie. Series 3, voL 25. 'So. 5, Mar. 1013. 

’ Detachment of the Retina, Treatment With the EJeetndrsi* XeedV. read be'ore the 
Swiss Ophthalmologies! Society. May 3. ISM. Soane of Fftraastu of the Caatoo Zorich. 
•July 3. ISM. 

* Arch. Ophth-, col. 12. No. 6, December. ISM- 
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action of the bodies freed by the electrolytic phenomenon at the point of 
electrolytic approach. 

In the surgery using negative electrolysis, the sclera is carefully bared as 
in previous techniques, and the cathode or negnti\ e pole, as a a m fine 
needle, is passed through the sclera in the region of the rent, at the same 
time observing the position of the gas bubbles as they appear through the 
retinal tear. In this way, the position of the needle is corrected as it is 
necessary so that it just passes through the retina at the edges of the tear. 
The current used is from 1 to 1.5 milliam peres, and the needle is both 
passed and withdrawn witii the current closed The anode ball should be 
placed on the eyeball with the current on before the cathode needle is 
introduced so that new anti artificial holes will not he produced in the 
retina by the penetration of the needle. Amiga feels that it is best to turn 
the current off ns the electrode is being withdrawn According to (ionin, 
the advantages of this procedure arc: its simplicity, for any simple appar- 
atus for continuous galvanic current is sufficient; the easy ophthalmoscopic 
observation of the gaseous bubbles formed; the scanty loss of suhretinal 
fluid; and the production of the heat uniformly throughout the point of the 
needle. 

It is quite likely, with diathermy as well as iguipuncture. that the 
amount of heat which is developed is greater at the base of the electrode 
than at the point of the needle, while with electrolysis, the electrolytic 
phenomena occur at the points of the needle and uniformly throughout the 
introduced portion of the needle. Recently, from con\ editions with \nn- 
ons men working actively with both negative galvanism and with dia- 
thermy, opinions seem to be developing that tears arc best handled when 
rimmed about with eatholysis, the remaining jmrtion of the therapy lx itig 
continued thereafter with diathermy. 

Bipolar electrolysis of von Szily and Machcmcr is done with an electrode 
having two terminals each 1 millimeter apart. The anode is blunt, the 
cathode is longer and is pointed for perforating the sclera, though they al-o 
use bipolar surface electrolysis, without scleral perforation, somewhat 
similar to the technique of I,nn>son. Their penetrating electrode is applied 
for five seconds with an intensity of 200 imllininperes covering completely 
the area which needs treatment. Von Szily and Mnchrincr advise drainage 
of the suhretinal fluid by means of one or more gal va no-cautcry punctures 
or by diathermy punctures. Their surface bipolar electrolysis is carried 
out with a current of 30 inilliamperes anil the electrode is applied at each 
place for a period of ten seconds. Vogt calls attention to the fact that the 
surface electrolysis of von Szily and of Macheincr is not to he considered as 
true electrolysis. The amount of current which is necessary fur their 
bipolar therapy is the one single factor against its more general use. \<>n 
Szily and Machcmcr 1 up to the time of their report treated 31 patients, 
in all, -10 operations, with their bipolar electrodes. Eighteen cases were 
completely cures! with excellent visual results; in 9 no improvement what- 
soever was not eel. In their experimental work with the electrolytic treat- 
ment of retinal separation using the cathode current, they felt there was « 
difTmc inflammation of the entire choroid when the unipolar perforating 
electrode was used, hut that with the bijKilar electrode this reaction was 
localized. Von Szily and Machcmcr won* unable to state why the ik of 
‘ Kim. MqmlI'M f AuceftH . ®6, I'M. W1C. 
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the unipolar electrode produced this generalized reaction, though they 
believe they cause smaller scars and do not disturb the retina and the 
vitreous; this in spite of Vogt’s contention that their surface treatment is 
too diffuse. 

Vogt 1 is quoted verbatim as to this therapy of his: 

This new operation does not produce cicatricial bands in the retina and secondary 
boles from too intense heat. In contra-distinction to diathermy, cathode electrolysis 
is active at the point of the needle, and thereby avoids the danger of perforating 
the detached retina and producing new holes without cauterization. The formation 
of gas bubbles at the place of puncture facilitates ophthalmoscopic control of the 
position of the puncture during the operation. The scars are delicate. Dozens of 
momentary punctures can be made without damage. Any electrolysis apparatus 
which is used in epilating cilia is sufficient, but the needle must be very fine. As 
no vitreous is lost, a number of boles and tears may be treated at the same sitting. 
This method is not onlj' unusually delicate, but quite efficient, and "my results lead 
me to believe that it will rapidly replace the heating and alkali methods as well as 
diathermy 

The best indications for cathode therapy are tho«e cases of retinal 
separation with spontaneous vitreous haemorrhage. Marshall called atten- 
tion to the fact that, in these instances, as little surgery as is possible 
should be carried out, the important thing being the sealing of the tear and 
not the demand for extensive subretinal drainage. Vogt feels that catholysis 
has a very great value in the treatment of holes in the macula. There is no 
doubt that Lindner’s technique of subchoroidal elevation and the injection 
of an alkaline solution also results in a reattachment and closure of a mac- 
ular hole, but the impairment of vision which follows this is much more 
severe than is that impairment which follows surgery at the macula with 
catholysis. 

Walker 1 uses for electrolysis: 

A needle .004 inch or about 0.1 mm. m size, it is from one-half to one-third the 
diameter of the ordinary high-grade, fine epilatory needle at a distance of from 3 to 
10 mm. from the point. The shaft? of the epilatory needles taper throughout their 
lengths, and, as a result, under the same pressure they will stop in the sclera at a 
different depth under a muscle where the sclera is thin than where it is thicker. If 
these needles are ground down to the desired condition of almost parallel sides, and 
from 0.005 inch to 0 006 inch in diameter, a stop can also be formed at any distance 
from 3 to 12 mm. from the point. Thus a set will be obtained of several different 
lengths from tip to stop; these can be placed in prepared tubular glass cell?. The 
latter, in turn, are held firmly in spring receptacles, numbered as to length around 
the circumference of a container m such a wav that the single opening in the rotary 
cover can expose only one needle at a time for removal, whereas all the others are 
prevented, by the unperforated portion of the cover, from slipping ont of their 
cells. The entrance of each glass cell is fused into a smooth, rounded, doughnut 
shape, so that the extremely sharp needle tip passe? into the central opening with 
mi nim al, if any, dulling if it should touch the glass. Immediately after each opera- 
tion, all used needles are carefully burnished and if necessary resharpened. 

In using needle elect roll's is, Walker repeatedly broke the steel depilatory 
while inserting them into thick tough sclera, but never while removing 
them. Breakage, he feels, can be avoided by changing to 25 per cent 
iridium platinum needles or by taking a series of short holds on the needle. 
This procedure might be referred to as “stepping the needle in.” Walker s 
trocar needle is an arrangement wherein an extremely fine (0.003 inch to 
0.001 inch) 25 per cent iridioplatinum needle— 

1 Arch. Ophth., rot. 32. No. 6. December, 1954. 

* Am. Jour. Ophth., Sor. 3. voL 19, 1936. 
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is held in a pin-chuck without soldering and prevented from bending and also be 
made adjustable as to penetrating length by means of a mechanism that moves it 
within, and protrudes it from, a tubular sleeve, after the manner of a trocar and 
cannula. For instance, a sufficiently long needle, held in a pin-chuck which displaces 
the piston of a hypodermic syringe, may be made to fulfill the requirements with 
a twenty-three to twenty-five gauge stainless steel hypodermic needle acting as 
the sleeve or cannula. The usual sharp end of the hypodermic needle allows too 
much side ojicning. A special tip is formed, shorter and with two very sharp tips 
or spurs. These two sharp spurs, when pressed upon the sclera lightly, prevent any 
slipping while the trocar needle is making its puncture through the sclera and is 
drawn entirely out again. However, if the tip should accidentally slip and bend 
the neetllc, it can lie straightened immediately with the fingers and, unless very 
acutely kinked, will continue to work n* well as ever if sharpness has not been lost 
Although this device is still in crude form it performs the localization by tracer 
bubbles and a major part of the treatment satisfactorily, because the sclera does 
not worn to lose fluid and vessels Weed scarcely at all when punctured with this 
extremely fine practically non-tapenng needle. The slight current lo=s from needle 
to cannula docs not in any way affect the meter reading but, on account of the 
diminished surface area of the 'needle, a full 1 mm for one second dose is used 
None of these needles have ever broken even when severely bent. 

Recapitulation of Basic Principles.— A review of basic principles is 
always welcome, especially following the intensive presentation of a com- 
plex subject. Thorpe 1 offers the follow ing as the review of his principles 
Operation proper. 

1. Anesthesia: general or local may Ik* ti'cd Local anesthesia is preferable, 

а. Topical— pontoeain 1 to 2 |>cr cent— four instillations 

б. Subconjunctival and retrobulbar injection of procaine 2 per cent with 
1 drop of 1/1000 adrenalin per cubic centimeter. 

2. Instruments. 

a. Diathermy apparatus— criteria for strength and quality of current 
This can be determined by using the weakest blended (cutting -f- coagu- 
lating) current with which 3,10 mm. thick pins can be inserted in the 
sclera. Use bipolar current with indifferent electrode under patient’s 
shoulders The writer’s first work in 1033 was done with unipolar tube 
machine of own design. The results were less favorable than with present 
tcchninue. 

b. Pins. The writer u«os 3 10 mm. thick pins in preference to the thinner 
ones generally u«cd. Pins are 1.8 mm long for use over bullous areas, 
1.2 mm long for use over flat areas, thin sclera and in neighborhood of 
ora t>crra ta. 

c. Surface diathermy tip 1 } mm. in diameter in preference to laiger Larsson 
ball tip 

d. Trt'pVrmc for f-e’em is used on’iy m Vmc'a sriera &nt\ wYitw yawWifc tktvmwse 
is insufficient. 

c. Lacnrr?re or other forms of thin perforating needles Note. Their use 
is inadvisable and, in general, contraindicated, for subrctinal fluid should 
not be allowed to escape until all the punctures are made. This is difficult 
to accomplish with the above. Moreover, the percentage of recoveries 
is lower. The writer gave up their use in 1937 with some other changes 
in technique. The result was a rise in percentage of recoveries. 

/. General ocular surgical instruments, etc., viz., blepharostat, 2 conjunc- 
tival forceps, 1 small dissecting and 1 Stevens tenotomy scissors, 2 muscle 
hooks, 6 single and 4 double-armed braided silk or nylon sutures, .006 inch 
thick, 4 conjunctival sutures single armed, .004 inch thick, 3 needle 
holders, 1 Worth’s or other muscle forcejis, 2 broad bill or Graefe’s fixa- 
tion forceps, millimeter rule, calipers, diathermy forceps for inserting 
micropins, 2 flat monel metal retractors 12 mm. wide, Arruga’s retractor, 
fi small serrafinc forceps, 1 canaliculus dilator, ophthalmoscope, 5 jier cent 
gentian violet in 20 per **ent alcohol with toothpicks foi marking meridians 
and outlining field of operation. 

1 Personal communication and presented, at the request of the author, as a further con- 
sideration of this subject from a fresh standpoint based upon an extensive experience 



SURGERY OF RETINAL SEPARATION 


KiS 

h. Do not use excessive current or voltage. Avoid tissue destruction bv 
prolonged current application. Determine dosage on pig's cornea and 
establish setting for apparatus. The writer has found that ammeters in 
high frequency do not register accurately the amount of current used. 

i. Get good exposure of the surface of the globe with conjunctival incision 
and section of appropriate muscle tendon 

j. Use the ophthalmoscope to check location of first micropin. 

A-. Make sure that all subretinal fluid is drained off. 

I Work from the fundus sketch with a preoperatn e working drawing hav- 
ing thereon the calculated positions of the separation and teats or holes 
in retina. 

hi. Have patient use Lindnei's round-hole, stenopaic spectacles immediately 
after making diagnosis and for two to three months after removal of 
bandages. 

Vogt, 1 ill discussing the complications connected with catholysis, calls 
attention to several points worth repeating here. In high degrees of retinal 
detachment wherein catholysis is being utilized, drainage of the suhretinul 
fluid with a lancet or with a large needle may result in loss of vitreous 
before the subretinal fluid itself flows from the eye. This is .irrmus. An- 
other point to which he calls attention is the fact that when catholysis is 
being used, early subretinal drainage may so change the position of the 
separated retina that the scleral projection of the retinal tear has also 
changed its position grossly. This is to be guarded against by careful 
ophthalmoscopic examination. The greatest complication connected with 
catholysis, however, is damage to the cornea from local anesthesia or 
because of blood rendering the essential adequate ophthalmoscopic control 
impossible. 

Miscellaneous.— The injection of air into the vitrepus has been men- 
tioned several times as a valuable procedure. In the handling of large 
gibbous folds and bulges, one may seriously consider the injection of a 
few* centimeters of air through the sclera after coagulation therapy and 
drainage. The point of the needle is directed toward the center of the 
eyeball posteriorly, away from the lens and 2 to '■! cc. of air are slowly 
injected to fill a collapsed hypotensive globe and thereby assist in sub- 
retinal drainage and reposition of the retina. 

Many cases of traumatic retinal separation of an extensive degree can be 
conserved with fair residual vision, if it is possible to seal off that entire 
portion of the retina separated and torn, by a line of diathermy coagulation 
along the margin of the intact retina. Such instances can be assisted in 
subretinal drainage and the reapplication of the retina through air injection. 
The patient will have a large sector defect remaining in his field of vision, 
due to the fact that the entire retina from the line of punctures to the 
periphery has been deliberately thrown out of use, but the separation will 
be halted in its progress and that portion of the retina still attached and 
normal will remain so. • 

Scleral Resections.— In the section under scleral surgery, the matter of 
partial scleral resections was considered. It is relevant to refer to it again 
at this point, simply to make this surgical subdivision complete. Ramacb* 
reported the results of 12 such operations, as done by Lindner. Strips of 
sclera from 2 to f> mm. in width were resected in the region of the equator, 

1 Pie operative Therapie und die Pathogeneeo iter Ket*»>autablSsnn*, Verb* Knte. StuU- 
part. 193f> 

5 Arch. Ophth., 133, 321, January, 1B35. 
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this being done in two stages. The sclera was thereby shortened more or 
less evenly in all meridians. The palpebral fissure became narrower, and 
the apex of the cornea receded slightly. The curvature of the cornea was 
always altered by the operation. Sensitivity of the cornea was temporally 
restrained and the anterior chamber became more shallow. Brown' oper- 
ated on 2 such instances with Lindner in 1935. Only one-half of each eye 
was operated; the anatomic results, i. c., reattacliment of the retina, were 
good. One case had a large field with O.-i vision, and the other, after eight 
previous operations, developed a quiet retina with 0.1 vision. Ramach 
feels that in all cases of retinal separation with an unfavorable prognosis, 
Lindner's recommendations are to be seriously considered. 




Fig „00 —Scleral rejection for high myopia or myopia with retinal separation modified 
alter Botley A, external ieevus retracted, wrleral segment Tor resection outlined. B, suture* 
placed prior to the removal of the scleral crescent: scissors and forceps in position for rejecting 
the sclera without cutting the sutures; C, completion of segment removal; suture* are tied 
progress!! ely so that the incision i, closed as the scleral sector is removed. 

He feels, as quoted by Borlet 5 that the use of the shortening operation 
is to be restricted only to cases of aphakia in which the common operations 
have failed. Lindner expressed the belief that the greatest shrinkage of the 
vitreous occurs in these cases. If this is so, there is no doubt that the 
technique as outlined by the author, page 528, and more recently by 
Borlev, (Fig. 500) are to be seriously considered. Borley stated that cases 

» Year Book, Eye, Ear, Nose and Throat, p. 105, 1935. 

* Arch. Ophth., \ ol. 23. No. G, June, 1940. 
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of myopia with separation, or those in which marked retraction or shrinkage 

of the vitreous is suspected appear to offer the best prognosis after a 



Fig. 501 — Vail's resection of staphyloma Traction sutures (a) permitted the elevation 
of sclera and its removal; in (5) the sclera is closed with mattress sutures two of which were 
placed before the complete removal of the sclera] section, and ( c ) coojunctixal sutures 



Fio 503. —Fundus picture of Vail's case, showing the quiet, flat choroidal scar. (Vad. 
couxtosj of Am Jour Opbth . Senes 3, vo! 24. April, 1941.) 

shortening operation, particularly if no hole is found, or if prior surgery for 
the separation has brought about no improvement. 

Vail 1 discussed this matter in its relationship to the excision of o stapby- 

» Am Jour. Ophth., Senes 3. vol. 24. No. 4, April. 194 1. 
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loina in the presence of retinal detachment and presented a case with a 
complete and uneventful recovery following this operation. Sketches of 
his technique as he presented it follow herewith. (See Fig. 501.) The 
photograph of the fundus following recovery, Figure 502, is especially 
interesting. 

POST-SURGICAL TREATMENT 

This may be considered under two subdivisions, the immediate, i. r., 
for the first month, and the later, to include all time thereafter. 

Postoperative immobility of the eyeball is absolutely essential. Under 
ordinary circumstances, the patient will keep his two eyes quiet under a 
binocular postoperative dressing. If the surgeon, however, fears that his 
patient will not be quiet, he can obtain absolute fixation of the eyeball by 
passing a double-armed suture through the inferior rectus muscle under 
the conjunctival cul-de-sac of the lower fornix and out through the lower 
lid. The two ends are then threaded through a large pearl button and tied 
to hold the eyeball completely immobile. If the inferior rectus muscle 
has been detached, to give satisfactory exposure for the surgery*, it would 
be unwise to use such a fixation suture; the external rectus can be utilized 
equally well. Amiga passes his sutures through the inferior rectus and 
through the lid with the suture lying exposed in the conjunctival cul-de-sac. 
In passing the suture subconjunctivallv, it must be done before the con- 
junctiva has been closed, at the end of the operation. Atropine must be 
instilled after the operation and a binocular dressing applied. The dressing 
should be so arranged that there is no direct pressure upon the eyeball. 
This can be obtained by building up a horseshoe- or ring-shaped compress 
of resilient cotton about the bony configuration applying thereon a 4 X 4 
piece of folded gauze and the protective dressing, (as a Ring mask) above 
this. A simple metal shield is not adequate, in that this does not eliminate 
the light which the patient would be aware of even through the closed lids. 

Pain and restlessness should be combated by sedatives. The head should 
be placed in a position most beneficial to drainage, i. (■., if the operation 
has been performed in the superior portion of the retina, the head should 
be as low as possible even to tilting the foot of the bed upward. Some 
patients cannot tolerate this position, and the surgeon should take cog- 
nizance of this. If the operation has been performed in the lower part of 
the retina, the patient may have high pillow s, or even a bach rest. A case 
with a hole in the macula should he in a prone position. The lateral situa- 
tion of the separation should also he considered, and the patient placed 
with bis head to the right or the left side depending upon whether the 
nasal or the retina was Involved. With old patients, absolute immobility 
is not only inadvisable, but is contraindicated. These individuals should 
he turned from side to side, the upper part of their body raised and lowered 
at various distances, and they should be given passive exercises daily to 
all four extremities. Breathing exercises for a few minutes at hourly inter- 
vals are of definite value. As Amiga said, “the chief need is rest of the 
operated eye. It is not necessary to torture the patients.’ 1 Acute urinary 
retention must be prevented in patients with hypertrophied prostates. 
Elimination from the bowel should be started on the second postoperative 
day by mild cathartics and a low enema. Naturally, these patients arc 
strict bed patients and must utilize bed urinals and bed pans. 
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The strict postoperative period varies somewhat in patients. It should 
never be less than six days and probably should be, in the major number of 
patients, from fourteen days to three weeks; after that they may be moved 
about a bit more in bed so that shortly after the third week the} are sitting 
up fully in bed. An ophthalmoscopic examination should not be done 
before the sixth day. The first dressing may be done on the second day, 
atropine instilled, the cul-de-sac cleansed of its secretions and the dressing 
applied as before. After the sixth day, it is not necessary to continue with 
a special dressing. It still should be a binocular dressing but ordinary 
oeelush e eye pads with a protective inask are sufficient. On the sixth daj 
the fundus may he examined. If it is gra> w ith multiple vitreous opacities, 
the postoperative convalescence will be delayed. If the fundus is red, how - 
ever, and the retina baek in position, the patient may be allowed liberty a 
bit sooner. The sutures can be removed from the tenth to the fourteenth 
days, hot compresses and irrigations started to hasten reco\ery from the 
postoperative reaction, and at that time pin-hole glasses should be ordered. 
While the patient is in bed, his meals should be light and almost entirely 
meat free. Additional surgery, if it has been anticipated, can be carried 
out any time after the tenth postoperative day. Naturally, this applies 
only to those cases wherein it was known that one operation would be 
inadequate. Ileoperations because of unsatisfactory results should be 
delayed until after the third week. If there has been no recovery after 
four weeks, the surgeon will rather likely feel that the case has resulted in 
a failure and may then consider additional surgery. Some instances do 
show good results, even as late as this, and it may be wise to consider some 
delay and permit the patient to be about for several more weeks with his 
pin-hole spectacles, keeping the e.\e atropinized. Gradle and Me>er* 
described one case in which the retina became entirely flat three months 
after the operation. Empirically, they feel that the second operation 
should not be done until at least two or three months have elapsed after the 
first. Reoperations, because of earlier unsatisfactory results, cannot be 
done before the disappearance of the inflammatory signs resulting from 
earlier surgery. In spite of this wait, the conjunctiva and Tenon’s capsule 
will he adherent, the muscles will be detached with difficulty, and there 
may be a distressing amount of bleeding in the field of the operation. The 
atropinization, the compresses, and the irrigations are to be continued 
until the e\e is white. The operator should be careful to prevent the 
development of any iritic S} nechiie. During this period of convalescence, 
small doses of the iodides seem to be of benefit in cases with a slow recoven . 
It is proper, therefore, to use them. In general, one must not place too 
much confidence upon a cure until the patient is up and about. In the 
final analysis, the major number of late complications appear only after 
the patient has been permitted to resume a fair percentage of his former 
activities. 

The late postoperative treatment of these cases depends upon their dis- 
position, their occupation, the degree of retinal separation which was 
present, and the operative results obtained- As soon as the eye is white, 
the pin-hole glasses can be discarded and the patient permitted to w'ear 
his ametropia correction. These lenses should be frosted throughout, 
except for 0.5 cm. aperture for the first three months of the postoperative 
. 1 Am. Jour. Opbth., ioI. 19. No. 10, October, 1930. 



858 


SURGICAL TREATMENT OF RETINAL SEPARATION 


period. After that, the aperture can be changed to 1 cm., and these glasses 
worn constantly for a year. It might even be necessary at the end of six 
months to change them the third time and increase the aperture to 1.5 cm. 
This portion of the late treatment of retinal separation has been neglected. 
The value of the glasses lies in preventing the constant shaking of the 
vitreous which accompanies the lateral up and down movements of the 
eyeball, as was demonstrated by Lindner in his flask preparations of gelatin. 
Movement of the head itself does not cause this vibration of the vitreous. 
The frosted glasses minimize rotations of the eyeball compelling the patient 
to move the head instead of the eyes. It is remarkable how the patient will 
adjust himself to them within a period of from six to eight months and com- 
pensate with movements of the head. 

In speaking of these frosted lenses for patients with retinal separation, 
Berens 1 stated that the advantages of these lenses are: that they are less 
conspicuous than the lenses usually prescribed for patients with separation 
of the retina; they contain the patient’s ametropic correction; are no more 
expensive than ordinary lenses; and the patients near them much more 
willingly than they do the various other disk glasses and goggles which have 
been recommended. (A similar lens has been recommended by Lancaster 
in Boston.) The author has seen a recurrence of a retinal separation two 
days after tire discontinuance of their use, a total of thirteen months after 
apparently successful surgery. The incident is mentioned to emphasize 
their value, and also is a proof of their efficiency in their purpose. 

Bifocal lenses cannot be ordered in these frosted lenses. For reading 
purposes, the patient should have his presbyopia addition ground in a hook 
front to be snapped on over his constant wear glasses. Even after an 
immediate full and satisfactory recovery, these cases should be kept under 
constant observation for the first \ ear so that complications, if they develop, 
can be promptly combated. 

The postoperative management of Thorpe 1 is as follows: 

1 Position in bed Have patient lie on side or semi-recumbent so that previously 
separated area is dependent. Do not elevate foot of bed when separation is 
above, since doing this for any length of time makes the patient restless. 
This restlessness may be associated with ocular movements and result in a 
poor prognosis If necessary allow old people out of bed in two or three days 

1. Diet 

a Liquids during first twenty-four hours. 

b. Dehydration either before or after operation is unnecessary. 

c. Soft diet for two daj-s. General diet thereafter. 

3. Medication. 

a. Codein sulfate I to } gr. for pain at intervals of three hours if necessary. 

b Seconal, 11 gr , as sedative for two nights. 

4 Bowels 

a Enemas at intervals of two days if required 

b Mineral oil, 1 ounce, for several days at bedtime. 

3 Dressings. 

a First dressing four daj's postoperative Instil atropine 1 per cent in 
operated eye. 

b Thereafter dress every two days and in«til mydriatic (atropine 1 per cent 
or scopolamine 0 2 per cent). 

c Keep both eyes bandaged for four w eeks. 

d Remove sutures at end of three weeks. 

e Watch tension with fingers. 

’ Trans Per. Oplith . Am Med A^n , p 275, 1916 * Person il communication. 
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6, Examine fundus at end of eight to ten days postoperative. 

7, Allow out of bed at end of three weeks (aged patients are allowed up sooner). 

8. Apply stenopaic hole spectacles at end of Sour weeks Cover one opening to 
avoid alternation of the eyeballs. 

9. Allow to go home at end of four to five weeks with restrictions on exertion 
of any type. Prohibit reading for three months or longer 

Comment: The patient should understand that rotations of the globe predispose 
to separation and interfere with a good result. 

Complications. —These can be subdivided into immediate and late. The 
immediate complications are: (1) severe hypotension; (2) hemorrhages, 
(a) massive vitreous hemorrhage, (b) minor retinal haemorrhages; (3) vit- 
reous prolapse; (4) postoperative keratitis; (5) postoperative iritis; (6) in- 
fectious conjunctivitis and tenonitis; and (7) unusual and extensive post- 
operative reactions. 

The late complications are: (1) vitreous opacities; (2) cataract forma- 
tion, (o) immediate, ( b ) late; (3) operative failures and a recurrence of the 
separation after a period of apparent recovery; (4) hypophoria or hyper- 
phoria; and (5) extenshe chorio-retinitis, pigmentary deposits, retinal 
st nation ant! the formation of proliferating bands. 

Severe hypotension is of importance for several reasons Its premature 
development makes it necessary to limit the surgery in any one case. It 
interferes with satisfactory subsequent postoperative subretinal drainage, 
and in these instances, there is always danger of a cataract developing. The 
best way of combating it is to prevent its development, as much as is 
possible. In the therapy with the micropins of Walker or the single and 
double electrodes of isafaf, subretinal seepage can be prevented until the 
entire involved area has been treated. With scleral trephining, care must 
be taken to prevent perforation of the choroid until all trephining openings 
have been cut. The surface therapy of Larsson results in hypotension by 
reason of the surgery and this cannot be prevented. It may make difficult 
the subsequent necessary areas of electrocoagulation for drainage. Therapy 
by the fixed-handle adjustable electrodes of Weve, Meesmann, and Lacar- 
rere will result in early subretinal drainage, and this surgery must be carried 
through as rapidly as is possible to minimize hypotension. Retrobulbar 
injections, of novocain and adrenalin for anesthesia, lower ocular tension, 
hence should not be used. A moderate degree of hypotension can be com- 
bated by supporting the sclera under treatment with toothed forceps 
either applied directly to the sclera by fixation, or applied to the intact 
recti muscles. 

Minor retinal haemorrhages, which are not uncommon, are probably no 
factor in the end-result. Massive retinal and vitreous hemorrhages, how r - 
ever, are a serious complication, in that they may result in ocular hyper- 
tension or be so extensive that by their very presence the visual results are 
completely nullified. Severe retinal hemorrhage, into the vitreous, may 
occur in those cases where a retinal vessel crossed the retinal tear. G reeves 1 
described one such case. Greeves, in presenting his case, also spoke of the 
probability of a spontaneous vitreous haemorrhage being due to the retinal 
separation itself. A case of vitreous hsemorrhage cannot be too carefully 
watched, so that if retinal separation is developing, the true diagnosis may 
be made as early as is possible. A similar case presented itself recently 

1 Trans. Ophth. Soc United Kingdom. 56. 14S, 10 W. 
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wherein a most extensive vitreous htemorrhage resulted in a child from tlie 
explosion of a large fire cracker. Five months after the accident, the 
vitreous had cleared sufficiently so that one could see a large flat temporal 
separation, with a disinsertion which involved the entire temporal half of 
the ora s-errutu. Marshall, in discussing the therapy of these cases of retinal 
separation with vitreous luemorrhage, emphasized the fact that in such 
instances as little surgery as is possible should he done; the sealing of the 
tear alone is sufficient, without insisting upon extensive sulvretinal drainage. 
In spite of such hemorrhages, the postoperative treatment should he 
carried on just the same, in that, in many instance*, a remarkable amount 
of absorption can and does occur in those cases. The iodides and dionin 
are to be u->ed. It is rather likely that minor subretinal hemorrhages, 
choroidal luemorrhages, and \ itreons htemorrhages arc in part the cause, 
in some instances, of severe vitreous clouding; the opacities in the vitreous 
themselves not being haemorrhagic. Thrombosis of a vortex vein has been 
reported as a postoperative complication, though very rarely. Two or 
three days after an operation, according to Black. 1 there was an intense 
chcmosis and aching of the eye. At first there was only a faint fundus 
reflex. There were, however, no inflammatory signs, and the congestion 
and eheinosis, which lasted for several weeks, appeared to be obstructive 
in origin. At first there was little more than light perception. There was 
slow improvement, the retina taking on more normal appearance and the 
detachment becoming more shallow. The vision improved to when 
Inst seen, and there seemed to he some chance of further recovery in the 
ease. 1'rnbably the complication is more likely after scleral trephining 
rather than after a more localized form of treatment as would be used in 
electrocoagulation. It is fortunate that many holes are well forward and the 
risk to the vorticose sv stem thereby slight, hut in every patient, one must 
he very careful of these vessels. 

Vitreous prolapse should not occur except after ignipuneture. Naturally, 
it is certain to occur then. It may follow a scleral trephining —hut not 
neceftsarilv nor desirably mi. Occasionally a vitreous fistula is deliber- 
ately planned, but Under all except extraordinary circumstances, prolapse 
of the v itreous is neither necessarv nor desirable. 

Iritis and keratitis, if they develop, are the result of the operative trau- 
matism and occur from gross hypotension, unnecessary and overenthusi- 
astic diathermy treatment, and from damage to the ciliary body hv reason 
of the electrodes An exposure keratitis infra-net may occur with denuda- 
tion of the corneal epithelium. This should not be of any serious import. 

Infectious conjuncth itis and tenonitis should not occur if the preoper- 
ative medication has been properly handled, and the operator has main- 
tained asepsis. Occasionally , an unusual and extensive amount of post- 
operative inflammatory reaction appears. As long as this is not bacterial 
in nature, the operator need not be especially concerned about it. It may 
be wise to start hot sterile compresses early in the postoperative course, 
adrenalin chloride instillations and irrigations of warm saline l>oric arid or 
warm 1 to 10,000 aqueous metaphen solutions, but the reliction recedes 
fairly rapidly ami uneventfully. 

The development of extensiv e vitreous opacities is rather common, anti 
not well understood. At tunes, this condition appears quite unexpectedly 
* Tnms. OphtU. Ututr<t Kmsrfom. 62, 409, 1032. 
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and in the presence of a minimum amount of surgery. It seems to be most 
common in patients in poor general health, with diabetes and in the older 
patients. It is quite possible that extensive surgery and the development 
of serious hypotension are also factors. Minor hemorrhages into the 
vitreous and choroidal haemorrhages are almost certainly a cause; also, the 
longer established the case the more probable is it that these will develop. 
Retinal separation from traumatisms and reoperations for retinal separa- 
tion also show this complication in a larger proportion of instances. Iodides 
should he used, subconjunctival injections of hypertonic salt solution and 
dionin. In some cases, these opacities clear up entirely; in others thev may 
remain to such a degree that one has great difficult} in seeing fundus 
details. 

The immediate postoperative development of a cataract is due probablv 
to too extensive surgery or to direct injury to the ciliary body or the lens 
itself. A case, which was operated by the author, in the presence of old 
posterior synechite, early developed cataract formation ; and in this instance 
there was no damage to the ciliary body, and the surgery itself was not 
extensive. According to Amiga , 1 when the lens opacity appears several 
months after operation, in patients of advanced age, it may be a senile 
cataract developing prematurely as a result of ocular disorders, following 
the separation of the retina, or from its treatment. The conduct to be 
followed in such instances depends upon the condition of the fundus If 
the retina seems to be reattached, depending upon the field of light pro- 
jection, there is no reason to withhold operation, alwav s taking into con- 
sideration that loss of vitreous is most unfavorable in these cases. Oat- 
aracta complicatn is an almost universal complication wherein the surgerv 
has been unsuccessful. The lens changes in these instances appear from 
two to six months after the operation, and progress so slowly that the 
operator can follow their course and development and know thereby the 
correct etiological factor. Removing the cataract is of no assistance In 
all probability the eye is hopelessly lost. These instances of catarncta 
complieata are the almost certain indication of failure from the surgery. 

A muscle imbalance following the surgery is an unfortunate complica- 
tion, though it is uncommon. Accurately coapting the detached muscle 
and its stump should minimize these cases to an almost negligible incidence 
One must not confuse the metamorphopsia of retinal separation with a true 
hyperphoria. Satisfactory muscle sutures should prevent its development 
in all but a few unusual instances. Should it occur, there is nothing that 
one can do except to correct it surgically in the case of the lateral rotators, 
and to utilize correcting prisms in those instances wherein an elevator or a 
depressor is involved. Instances may arise wherein surgery is even neces- 
sary upon an elevator or a depressor. It is probably better to tuck the 
weakened or involved muscle rather than to recede the intact overacting 
muscle. Each case, however, must be considered according to the symp- 
toms which are present and the degree of imbalance remaining as a per- 
manent defect. 

REOPERATIONS 

Reoperations because of preceding failures, are difficult procedures. 
Tenon’s capsule is adherent to the formerly treated sclera, muscle adhesions 

* The Treatment of Retinal Detachment, English translation, Barcelona, Cnstnnejo, MS6. 
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have occurred, and the conjunctiva may show some shortening from the 
former surgery. The operator should satisfy himself in each instance, that 
the recurrence or the failure is not due to Tetinal tears which had been over- 
looked and which thereby escaped treatment. It may be necessary to go 
over the entire ground again as in the former surgery, resealing a hole and 
arranging for subretinal drainage. Failures and recurrences must be 
handled, in so far as therapy is concerned, as if they were being originally 
operated. One cannot depend upon late results from previous surgery. It 
does seem as if these operations for recurrences are responsible for the 
major number of iridocyclitis complications and the relatively few instances 
of early cataract formation. Perhaps the complications are only a part of 
the pattern indicating the complete failure, rather than purely a complica- 
tion from the surgery. Regardless of their true relationship, they must f>e 
prevented if it is possible. In so far as recurrences are concerned, the 
patient should be warned against minor traumatisms, for his pinhole glasses 
and the frosted central-aperture glasses restrict the field of vision to such 3 
degree that head injuries are not at all uncommon in these individuals, and 
it is necessary to guard against such accidents. 

Extensive chorio-retinitis, pigmentary deposits, retinal striation>, and 
proliferating bands are all occurrences which appear during recovery, are 
apparently connected with the operative chorio-retinitis, the coagulation 
of tissues, the reaction to this tissue damage, to small hemorrhages within 
the vitreous, and are undoubtedly modified by a preexisting degenerative 
retinosis which may have been present. The retinal striation one sees 
seems to indicate “lines of re-attachment" and has been described pre- 
viously as “wave marks on the sand outlining the highest point of the tide." 
(Evans.) In the final analysis one is surprised, not at the many retinal 
changes which seem to occur, but at the very few which develop considering 
the surgical damage to the choroid and the retina from those means utilized 
to seal the hole, to develop an adhesive choroiditis, and to arrange for 
satisfactory subretinal drainage. These three points are the reason for 
the surgery which has just been outlined, and they must be carried out 
adequately . though at the same time, without unnecessary damage to the 
tissues. 
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TRAUMATISMS OK THE GLOBE AND LIDS— PERFORATING 

INJURIES OF THE GLOBE-SYMPATHETIC OPHTHALMIA. 

INTRA-OCULAR FOREIGN BODIES; MAGNETIC 
AND NON-MAGNETIC 

traumatisms of the globe and lids 

Trauxivtisms of the globe are to include molten metals, acid, and alkali 
burns. The other traumatisms which can and do appear have been dis- 
cussed in their proper subsections. 

Third degree burns of the lids by a blast of flame or other explosive 
effects, calls for immediate debridement and subsequent protection dress- 
ings. Primary repair with skin graft is permissible, but such repair with 
pedicle flaps is proper. (See Fig. o03.) (See section on Lid Repairs.) 



Flo 503 — Ejebalt trauma and lid destruction from airblast and impact following tbc 
explosion of a grinding wheel Immediate debridement suture of remnants of lid surface and 
conjunctrs te, free sVtn grafts from the opposite ltd \t> fill in the lost sfetn (61 condition lifter 
■ntermargmat adhesions, n« siting healing; (e) nen palpebral figure, cornea partly leuVoma- 
tous, some photophobia still present. 


Tiie treatment for second and third degree burns of the lids and tiie soft 
tissues of and about the orbit is somewhat dissimilar to that for second and 
third degree burns in other parts of the body. Unfortunately most oph- 
thalmological burns are a part only of a more general bed nnd a more 
extensive burn of the face and the upper part of the chest. There have 
been innnv changes in recent years in the treatment of second nnd third 

(Sf!3) 
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degree burns, in {act the treatment in general is still very definitely in a 
state of flux. The shock and the toxemia must be combated by blood 
plasma injections and whole blood transfusions. The loss of proteins Is 
definitely outstanding in extensive bums. The normal 6J> per cent of 
protein nitrogen may drop as low as 3.5 and ev en to 3.2 per cent without 
death. This, however, is a fall to a grave degree. It must be corrected by 
additional feedings of meat proteins, amino acids, and milk proteins. 

The sulfa drugs are indicated in many instances in addition. It seems 
as if the local application of triple aniline dye to the soft tissues of the 
lids and about the orbit is the most satisfactory of the local applications. 
Tannic acid application and the various paraffin sprays are not especially 
well adapted to the treatment of lid bums. 

Conjunctival bums, especially those from hot metal .and from flashes, 
should have mucous membrane grafts for repair as early in the treatment 
of the case as is possible. Free skin grafts for the replacement of lost tissue 
can be delayed at times until healing has occurred. It is. however, neces- 
sary to protect the cornea in these cases from exposure. This will in many 
instances modify the time best selected for the use of epithelial grafts and 
the correction of recent ectropion from such bums. Inter-marginal ad- 
hesions from an intact lower lid to a contracting upper lid may be sufficient 
for tlie protection of the cornea until the time for grafting is optimum, 
depending upon other attendant circumstances. (See Fig. 503, B.) 

Molten metals include melted lead, molten iron splashes and glowing 
iron sparks, electric current bums, molten solder, and other soft alloys, and 
hot cinders. The degree of trauma and the position of the bum on the 
globe decides the procedures to be applied. A through-and-through bum 
of the sclera does not demand enucleation unless the eyeball is collapsed 
or the extent of the bum so wide that there is no possibility of subsequent 
cicatrization and recovery Destruction of the anterior segment of the 
globe means blindness with secondary glaucoma from the traumatic 
iridocyclitis, and the sooner an enucleation i> carried out, in these instances, 
the more rapid will be the convalescence. Perforation of the anterior 
segment indicates an almost hopeless condition. In cases where the major 
portion, or all of the bum, involves the lid and the conjunctiva, the solidi- 
fied metal should be removed with forceps, if possible, and if the degree of 
injury permits, an immediate debridement done of the burnt tissues, with 
subsequent primary suturing. The fluoroscope and especially the biplane 
fluoroscope are necessary in some of these cases. The wounds are sterile 
primarily and if they have been properly attended at the time of the 
emergency treatment, they should continue uninfected. The sequeke of 
these injuries are symblepharon, entropion and ectropion, pseudopterygium, 
destruction of the lids themselves, and the loss of the eyeball. If the 
damage is of such a minimal degree that there is a reasonable certainty of 
saving the eyeball, then also is this reparative surgery necessary while the 
case is in an aseptic phase. The amount of subsequent complication*, 
which can be prevented and minimized is remarkable. If the eyeball 
cannot be saved, an early enucleation is definitely indicated. The bums 
which occur from lead and from solder and from antimony and other 
similar alloys, from zinc and from tin, are ordinarily not as extensive, in 
that these metals harden and cool so much more rapidly than do tlw'c 
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burns which occur from iron and from fused brass, from molten steel and 
from molten slag. In such instances, the eyeball and much soft tissue are 
ordinarily lost. Burns from electric current not only damage the eye and 
the lids externally, but also there is usually considerable damage to the 
retina and the macula. 

Of the acids, sulphuric, hj drochloric, and nitric acid are the most com- 
mon ones. Carbon dioxide or carbonic acid gas and sulphur dioxide injuries 
are not at all uncommon in these days of generalized refrigeration. The 
destructive action of these acids seems to be by far the worst with nitric 
acid, though sulphuric and hydrochloric cause burns which can be equally 
severe. The immediate treatment is copious irrigations with u ater and with 
sodium bicarbonate solutions and the use of liquid petrolatum after all the 
acid has been neutralized. The peculiarities of acid burns, especially nitric 
acid, is the wide-spread extent of the tissue destruction. Primary reparative 
surgery is out of the question. It is perhaps possible to minimize the 
extent of the late plastic defect by the insertion of a glass conformer during 
the convalescence, but if the cicatrix is extensive, it will eject this conformer 
during the healing, regardless of what is done. It is best to do nothing 
which w ill hinder the rate of primary recovery, and to plan for early mucous 
membrane graft repair of the defect. When the cornea is extensh el\ 
involved in these cases, peritomy, peridectomy, and circumcorneal lirobal 
cauterization minimizes the pscudoptervgium encroachment upon the 
cornea. If any intact epithelium is remaining upon the cornea, this should 
be carefully conserved because it is a most important factor in limiting a 
pscudoptcrygium. Phenol and high strength solutions of crcsol cause a 
similar destruction of the soft tissues. Fifty per cent aqueous solution of 
alcohol should be used immediately in these cases for neutralization of the 
phenol, and subsequent to that, copious irrigations of warm normal saliue 
It is almost as difficult to remove these substances from the soft tissues as 
it is to remove the true acids. 

The common alkalies are lime, slaked or uhslaked, solution of siher 
nitrate, sodium and potassium hydroxide, and ammonia, and are perhaps 
the most common of injuries. Unslaked lime, i, e., an oxide of calcium, is 
converted into a hydrate of calcium by its chemical reaction with water 
It is doubtful whether the heat which is generated in the process of slaking 
plays any great part in the trauma. The other calcium salts used in pastes 
and in plastering, in cement, and the alkaline effects of commercial fertil- 
izers all act by the removal of water from the tissues, the chemical destruc- 
tion of the tissues with the formation of an insoluble albuminate, and the 
continued penetration of the tissues by the alkali, and perhaps in part bj 
thermal destruction. 

The physical and chemical alteration of the tissues, as Wurdemann 
states , 1 is the most important factor. This is especially significant with 
ammonia bums. Here one is not only concerned with the direct alkali 
destruction of the tissues, but also with the penetration into the eve tissues 
of the NH«OH radical and the difficulty in rendering this chemically inert. 
Most ammonium salts are unstable at the best, and at the worst, they are 
as irritating as the NHj gas itself. It is rather likely that alternating 
copious irrigation of saturated solution of boric acid, exen though its acid 
> Injuries of the Eye. 2d ed , St Louis. C. V. Mosbj Company, p 39, 1932 
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radical is quite stable, and ordinary soda water, H*COj, are most effective 
as a conjunctival flush. PrechJer 1 practices immediate paracentesis of the 
cornea for ammonia bums. He states that the ammonia appears early in 
the anterior chamber, continuin':, thereby, destruction of tissues with 
grave consequences. Oil and petrolatum continue the treatment as with 
acids. The treatment of lime bums depends upon the removal of the foreign 
substance b\ copious irrigation with water, with dilute acetic acid, and 
with a 5 per cent neutral ammonium tartrate solution. This solution is 
especially valuable for the lime bums. Wolff 5 has recommended a 10 per 
cent solution as a preferred one, in that its action is the formation of a 
soluble calcium tartrate, assisting appreciably thereby in the removal of the 
alkali 

The treatment of gas bums of the cornea, of the conjunctiva, and the lid 
as worked out experimentally for the present possible war gases (should 
the-'C be used) is at the present not general knowledge. Tf and when such 
casualties appear, information in regard to the treatment will be promptly 
disseminated by the Medical Departments of the Armed Services. At the 
present time they are to be handled as are other acid or alkali hums depend- 
ing upon the agent causing the traumatism. 

In general, the conjunctivitis of the lung irritants and lacrimators. a* 
phosgene, chloropierin, chlorine, adamsiteand white phosphorus, is copious 
irrigations with mild alkaline solutions and transfer to surroundings free 
from gas contamination. The commonly used tear gas, used in police work 
of civilian life as well as the former military gas is a mixture of chloro- 
acetophenone, chloropierin, and chloroform. Gifford’s solution for the 
treatment of exposure to this is a 0.4 gm. solution of sodium sulfite in 
25 per cent of distilled water and 75 per cent of glycerine. 

The vesicants, as lewisite, the nitrogen mustard gases, and mustard gas 
(a beta-chloroethy Isulfide) result in pathological changes of a much greater 
initial severity as well as being responsible for grave degrees of late pathol- 
ogy . In exposure to these, the latest report from Great Britain’s Ministry 
of Health.* recommend? a 2 per cent sodium bicarbonate solution if irriga- 
tion can be done within five minutes after exposure. (Water is perhaps 
equally valuable at this time.) Irrigations after this are of no avail and 
may be harmful. The lids must be opened for thi*. The eyes must never 
be bandaged. Cocaine is contraindicated. Oils and ointments should not 
be used until the patient has been moved from the contaminated atmos- 
phere. Astringents are contraindicated with corneal damage. After hos- 
pitalization, solid or liquid petrolatum is to be u«ed. 4 

Denig has l»een \ ery insistent on the early surgical treatment by means 
of buccal raucous membrane grafts of chemical burns of the cornea and the 
conjunctiva. He states* there is no doubt that delay in the treatment of 
these instances means hopeless impairment of vision. According to 
Xeuman, as quoted by- Denig, blindness occurs three times as often after 
conservative treatment as after surgical treatment, and obliteration of the 
cul-de-sac five times as often. His summary is as follows: 

• Zwrftr t Augenh . April. 1310. » Brit. Jour. Opbiii . 10. 190. 1926- 

* Emergency Medical Service Instructions. London. His Majwtj » Stationery 05 or. 
April 7, 1942, p». 1, euppl 33. 

♦ New War Gase-. Training Circular No SC. Government Printing Office, Wa-hington. 
D C-. Nov. 13. 1942 

» Med. Rec , 148 395. Dec. 7. 193S p 1JS. 
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In the use of transplants (mucous membrane) for eye burns every hour counts. 
The operation must be immediately performed. First degree burns without lesions 
of the cornea may’ be conservatively treated, if the bum w as caused by less danger- 
ous chemicals, for instance, acids and lime. First degree bums without lesion of 
the cornea require instant transplantation, if they are the result of burns from 
concentrated alkalies, liquid gas, vapors of halogen combinations, or like dangerous 
chemicals. First degree burns with lesions of the cornea, even when caused by le«s 
dangerous chemicals, require mucous membrane transplantation to shorten the 
time of treatment and remove uncertainty in regard to the result The general 
practitioner should take the lines just described, and, if necessary cooperate immedi- 
ately with a competent eye surgeon. 

The later capacities which occur in the cornea from liine can be improved 
to a tremendous extent by continued treatment. Wurdemann mentions 
Stutzer* recommending a 2 per cent ammonium chloride solution. Guillen ! 
also uses this, at first as a wash for from one-half to three-quarters of an 
hour at a time, and later for the instillation of drops in stronger solutions, 
even up to 20 per cent. These strong solutions of ammonium chloride 
should not be used, however, until complete cicatrization has taken place. 
Wiirdemann’s recommendation of 10 per cent neutral ammonium tartrate 
has been mentioned and Brown and Harrow itz 3 recommended ammonium 
lactate, in that they felt it has less of an irritating reaction and is almost as 
efficacious in the formation of a soluble calcium tartrate. It is wise to keep 
the ammonium tartrate as dry crystals in weighed amounts in empty 
firmly corked bottles, at hand as, for instance, in the treatment cabinet of 
an accident ward. When an alkaline burn presents itself for treatment 
the necessary amount of distilled water can be added, for the desired 
solution, and a fresh neutral ammonium tartrate solution thereby obtained 
for the case. 

PERFORATING INJURIES OF THE GLOBE 

Perforating injuries of the globe include: (a) those in which the foreign 
body has not been retained; (h) those in which the foreign body is still 
retained; and (r) extensive destruction of the globe and the soft tissue by 
such occurrences as mine explosions and through gunpowder and gas 
explosions. A discussion of perforating injuries of the globe with retention 
of the foreign body should also include those instances of double perforation 
of the globe wherein the foreign body has traversed it and now lies e\tra- 
ocularly, deep in the orbit. 

Perforating injuries of the globe without retention of the foreign body 
have been discussed in adequate detail under the section on scleral surgery . 
The points of importance here for recapitulation are as follows: (1) the 
degree of vision remaining; (2) the position and extent of the wound; (3) 
the presence of intra-ocular htemorrhage; (4) the position and condition 
of the lens; and (5) the degree of loss of the ocular contents. 

Tlie indicated operative therapy depends wholly upon these factors. For 
instance, if there is no light perception whatever present, there is also little 
use in attempting conservation of the globe. The position of the wound 
determines the possibility’ of a later sympathetic ophthalmia, and the size 
and extent of the wound is more or less an indication of the loss of ocular 
contents, of dislocation of the lens, of intra-ocular hsemorrhage, of retinal 

1 Deufsdi. med TYchnichr , No 37, p 594, 1900- 

J Klin. Monatsbl f. Augcnli , 48, Suppl . P 75, 1907. 

* Kim Monatsbl f . Augenli , August, 1923. 
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damage, and an opinion as to the advisability of conservative reparative 
surgery- Extensive intra-ocular hsemorrhage is not necessarily irrecover- 
able, but it is to be considered in terms of conservation. Prolapse of the 
ciliary body and prolapse of the choroid and the retina, demand usually an 
enucleation, though in some instances the prolap-ed posterior uveal tract 
may be cut off. the wound closed, and sutured, and the eyeball saved. 
Prolapse of the ciliary body is almost positively a demand for enucleation. 
Extensive loss of vitreous means progressive phthisis hulhi, and here also 
enucleation is best done as early as is possible. Implantations into Tenon’s 
capsule should be delayed, however, and inserted as late implants in these 
conditions. 

EXPLOSIVE EFFECT IN INJURIES OF THE GLOBE AND THE ORBIT 

Usually, particles of bone completely detached from the skull should be 
removed from the wound. Those still adherent to the surrounding peri- 
osteum should be conserved if possible. Fractures should he reduced and 
held in position by splints and dressings. The danger of early probing of 
the orbit for detached hone fragments and metallic foreign bodies has 
been frequently emphasized. 1 When a gloW is completely disorganized 
the wound should be carefully searched for bits of m eal tissue to prevent 
sympathetic ophthalmia. Evisceration is recommended rather than 
enucleation because of ascending infection. The evisceration should be 
postponed for a few days if possible. Lids which are grossly lacerated 
should be sutured, e\en as a temporary measure, to prevent damage to 
an otherwise intact cornea. Sulfa drugs should he used as solutions and 
crystals at the time of a first dressing. Matthews mentions the implanta- 
tion of sulfonamide crystals directly into the anterior chamber prior to the 
use of conjunctival flaps. 

The explosive effect of mine explosions and of gunpowder explosions is 
usually serious. Soft tissues are involved, traumatic cataracts are the least 
complications possible, and multiple perforations of the globe are frequent. 
Coal is ordinarily not radio-opaque, and the author has removed coal from 
the vitreous body after recover?’ from the initial injury, a linear extraction 
of the cataract and later a clear pupil, so that the coal could be seen within 
the vitreous chamber. In these cases of mine explosions, the surgery should 
be done under general anesthesia. At that time, the multiple implanted 
bits of coal and of powder are to be removed from the skin of the lids and 
about the face with a stiff scrubbing brush and with forceps. There is no 
reason whatsoever why these should be permitted to remain. The primary 
surgery of the soft tissue destruction involves the removal of all tissue 
which is hopelessly damaged after that primary suturing, and later the 
correction of the cicatricial defects which arc certain to develop. 

SURGERY OF SYMPATHETIC OPHTHALMIA 

The surgical treatment of sympathetic ophthalmia is properly discussed 
at this point. 

It is time to change the current opinion that all injuries of the iris and 
the ciliary body may develop this condition. The clinical course of these 
injuries, sound surgical procedures, (as iridencleisi.-, cyclodialysis, and iris 

1 Matthew*, Major J. L . Ophthalmic Injane* of War. War Medicine, vol. 4. Sept-. 1913* 
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prolapse) and the course of sympathetic ophthalmia itself, when once 
established, seem to suggest that another factor must he present; and 
chronic or longstanding irritation may he this precipitating factor. The 
basic etiological essential tissue sensitivity or bacterial invasion must 
have, it seems, this additional cause in s\ mbioses. The importance of this 
conjecture lies in the rational handling of such injuries. The removal of a 
liinbal staphyloma involving the iris and the ciliary body by clean surgical 
methods should lie uneventful, and it usually is that; the pre-eq tutorial sub- 
conjunctival rupture of a globe, from direct trauma, may terminate in 
sympathetic ophthalmia, and this frequently happens if enucleation is too 
long delayed. 



Flo. 504 —Slide of sympathetic ophthalmia Camp (<t). round cells obliquing through 
the sclera following the course of a > or tec \oin. (fi), from the same eye. showing the same 
round cell infiltration at the iris angle; Samuels (C). sympathetic ophlhalmi t tissue (round 
cells) tying extra-ocularly at the limbus, see the line of operation wound 

Sympathetic ophthalmia has l>een seen to follow after illv-advised 
surgery in and for iritic glaucoma. This is probably the outstanding 
example. Irvine 1 feels that sympathetic ophthalmia cannot develop with- 
out perforation of the globe. It is quite possible that cases reported as 
such, because of their rarity, were really instances with a perforation, but 
that this may have been overlooked. Anderson’s case 5 reported as such 

' Arch Ophth , vol. 24. No I, July, 1940. 

» Acta Ophth.. 16, 119. 1919. 
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without perforation showed later upon serial sectioning a small needle- 
--ized puncture 10 mm. behind the limbus. As Irvine said : 

Once sympathetic uveitis has developed, enucleation of the eiating eye has no 
effect on the course of the disease, and this ere should be retained, if potentially 
useful, as it may eventually be the better eye. From the available data there is no 
indication that the exciting eye acts as a focus of infection “spilling over” into 
the sympathetic eye. 

Considering the frequency of occurrence of sympathetic ophthalmia, 1 per cent 
of all perforating injuries, attempts to save severely damaged eye 1 , especially if 
the lens is injured, are not justified if the fellow eye is normal. A distinct pos- 
sibility of sympathetic uveitis must be considered when operation is contemplated 
on eyes nearly blind from any cause, as for instance, hemorrhagic glaucoma. 

Histopathologically. this condition is a generalized infiltration of char- 
acteristic tissue cells which appear in all the pigmented coats of the eye. 
pass through the sclera with the emissary veins to lie in the extra-ocular 
connect!' e tissues, and to follow along external to the vaginal sheath of 
the optic nerve. Surgery even upon the cornea may result in a further 
spread of these cells in the path of the keratome or the corneal knife— no 
wonder Samuels stated there is nothing which can lie done in these con- 
ditions except an enucleation, and because of the extra-ocular migration of 
these tissue cells even this may not prevent sympathizing irritation in the 
opposite eye. The migration of these ceils shows conclusively why one 
dare not do an eyeball evisceration in such instances— only a simple 
enucleation— and that with the longest possible stump to the optic nerve. 
Figure 51M, A . illustrates the migration of these epithelioid cell', and II 
and C illustrate a section showing this infiltration along the course of an 
operative wound in an attempted iridectomy. 

VISIBILITY AND LOCALIZATION OF FOREIGN BODIES 

Spackman. 1 in his discussion of the localization of intra-orbital foreign 
bodies said: 

It i' important for the ophthalmologist to familiarize himself with the method? of 
the roentgenologist, but it i* equally advantageous for the roentgenologist to be 
acquainted with the problem* as they present tbemsdre* to the operating ophthal- 
mologL't. 

If a foreign liody i*« responsive to the magnet, the operator will usually 
try to extract it through the wound made by its entrance. If the foreign 
body is in the vitreous, it is of great importance in many instances to make 
a check-up localization to determine how far it has been displaced, if the 
operator has not succeeded in removing it. If it cannot be drawn through 
the ciliary body, or if it adheres to the posterior capsule of an und amag ed 
lens, it is often better to do a sclerotomy rather than continue to use mag- 
netic traction in the original direction. If it is embedded in, or becomes 
firmly fixed to, the iris, it is often better to do an iridectomy. If the foreign 
body is large and is in the vitreous, especially in a case in which the lens is 
dear or the condition has been of long standing, with organization of 
material about the particle, it may often be extracted through a posterior 
sclerotomy. If it is in the lens, non-interference is sometimes the best 
policy until cataract develops. If the particle seems to be buried in the 


» ,'rrh. Ophth.. vol 18. N*o 2. .Ann«l. 1937. 
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sclera and the eye is quiet, many operators do not disturb it. Others give a 
single trial with the magnet and send the patient back for relocalization of 
the foreign body. If there is no movement, the} - go no further. If there is 
a double perforation and the eve is quiet, the foreign body is usually not 
disturbed. If tbe body is non-magnetic, it may sometimes be removed by 
searching blindly and sometimes by biplane fluoroscopic control. If it is 
not removed, it is a potential source of danger not only to the injured eye 
but also to tbe good eye, and if there is any doubt, enucleation should be 
seriously considered. Spaekman estimates that in at least 10 per cent of 
routine cases, this question of double perforation lias arisen. In 9 of the 10 
cases, the question can be settled by the previously described procedures, 
but there still remain a few cases in which the condition is puzzling in spite 
of all attempts to obtain complete evidence. Figures 505 and 500 are tbe 
chart and films of a foreign body within the eye, to illustrate a definite 
case, while in Figure 507 are the films showing, by air, the posterior position 
of a double perforation 



FIg 507 — Film® illu^’rating double perforation of the plobe. Fortfici body lie-, pj*.ferfor 
to the line of air in Tenon’s capsule. B i. the anjded exposure. (Spaekman.) 

The roentgen-ray diagnosis of double perforation of tbe eyeball is a 
condition which can be readily diagnosed by the utilization of Spnckman’s 
air injection into Tenon ‘s capsule.* Spademan's air injection technique 
follows: After thoroughly anesthetizing the eye, the patient is instructed 
to turn it downward and inward, a point about midway between the 
superior oblique and external rectus is located, and the conjunctiva grasped, 
using sterile precaution. A curved cannula is then inserted below the 
conjunctiva and the needle carried between the conjunctiva and Tenon’s 
capsule for a few millimeters before puncturing the capsule. If a straight 
cannula is used, the air will leak back below tbe conjunctiva and into the 
retrobulbar tissue. An attempt is made to inject S cc. to 15 cc. of air. 

1 .-km Jour- Ophth , toI 15. No. 11, Soxonlw, l'VJJ 
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When the eye is proptosed, due to air posterior to the globe, and increased 
resistance is felt on the piston of the syringe, the injection is discontinued. 
The proptosis must be apparent, and this is the best guide as to the cor- 
rectness of the procedure. If the conjunctiva bulges forward, the needle 
is not within the space of Tenon, or there is too much leakage, and the test 
is of no value. The radiographs are made at several angles, as it is im- 
portant to separate the shadow of the foreign body from that of the space 
of Tenon. The lay er of air below Tenon’s capsule forms a band which may 
be plainly visualized in contrast to the denser bony tissue of the orbit, and 
by making pictures from various angles the relation of the particle to the 
capsule may be accurately demonstrated. The entire procedure causes 
little or no pain; patients merely complain of a sense of pressure on com- 
pleting the air injection, and are perfectly comfortable during the examina- 
tion. In four or five days the air has disappeared w ithout inducing un- 
toward symptoms or complications (Fig. 507). The arrow indicates the 
foreign body. By angling, 30 degrees from the face, the foreign body is 
visualized posterior to this line of injected air. (In A, the foreign bodj 
would appear to be within the capsule of Tenon.) 

This simple procedure as an aid in the diagnosis of a double perforation 
is positive in its results, and the simplicity of the procedure, with its free- 
dom from objectionable features, makes it a most valuable means for differ- 
ential diagnosis. Once the diagnosis has been made of a double perforation 
with the positioning of the foreign body posterior to the globe, then the 
surgeon can proceed accordingly. It is rather likely that copper, lead, and 
brass should always he removed if it is at all possible to extract the foreign 
body. Large particles of steel and of iron can be removed through an 
external orbitotomy, or e\ en through a Kroenlcin or an orbital wall resec- 
tion. The biplane fluoroscope, further, is available for such cases 

EXTRA-OCULAR FOREIGN BODIES 

Retrobulbar foreign bodies are occasionally seen of such a size and 
lodged in such a position that surgical removal is quite out of the question 
It is either unnecessary to remove them, because their presence is not 
affecting the individual seriously, or the surgery necessary for the remo\ al 
would need to be so extensive that it might endanger the patient’s life 
Figure 50S is the roentgenogram of a so-called “punkin-ball” lodged in 
the medial wall of the left orbit, firmly encapsulated, without exophthal- 
mos, without an accompanying ethmoiditis, or the limitation of breathing 
space, and completely covered by the ethmoidal capsule and the nasal 
mucosa. Even though this patient’s left eye is sightless from a severed 
optic ner\ e, and an almost completely degenerated retina, it is satisfactory 
from a cosmetic standpoint. Removal of this foreign body would also need 
an enucleation. 

MAGNETIC AND NON-MAGNETIC BODIES AND THEIR 
LOCALIZATION AND REMOVAL 

After the localization of a foreign body, extraction is to be done with the 
least possible delay. Non-magnetic bodies must be removed through a 
posterior sclerotomy incision with special grasping forceps, as suggested by 
Cross, either using the direct observation of an ophthalmoscope, if the 
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state of the cornea, lens, and vitreous will permit tills; and if not, the use 
of the biplane fluoroseope. In cases wherein the lens has been damaged, 
the case is not complete— regardless of the compensation laws which may 
be in force— until a linear extraction has given the patient maximum visual 
acuity return possible. Xon-magnetic foreign bodies in the anterior 
chamber may be removed through an anterior keratome incision, and if 
these are incarcerated in the iris, an iridectomy may be most advisable 
unless the foreign body can be easily released without extensive manipu- 
lations. 



Fig 50S — Foreign bodj . "punkm-ball” firmly embedded in media] mall of left orbit. 

Magnetic foreign bodies should be removed with a magnet as early in 
the course of the case as is possible. Later, cicatricial encapsulation may 
make their removal impossible. The posterior route, i. r., through a 
posterior sclerotomy . is to be done only when absolutely necessary. In 
many of these cases, the steel can be dislodged from its bed on or in the 
retina and choroid, drawn into the suspensory ligament and through this 
into the posterior and then the anterior chamber of the eye, for subsequent 
extraction through an incision into the anterior chamber. The chance of 
cataract developing thereby is considerably less than that of retina! separa- 
tion, for this appears in a very high incidence after a posterior route re- 
moval. The practice of introducing magnet points, and magnetized 
instruments into the vitreous is to be strongly condemned. 

In all instances, whenever a posterior sclerotomy has been necessary, as 
soon as the foreign body has been removed, the scleral hole riiould be 
rimmed about with a barrage of Walker’s micro-cautery needles, just as if 
an ordinary retinal separation hole was under treatment. 
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THE REMOVAL OF METALLIC FOREIGN BODIES FROM THE 
EYEBALL AND FROM THE ORBIT 

The satisfactory disposal of cases of metallic foreign bodies in the globe 
and/or in the orbit presents two definite problems. The first of these is the 
diagnosis of the presence of a foreign bod\ , a determination of its probable 
structure or alloy mixture and its accurate localization, the second, the 
surgical procedure to be used which is best for the removal of the foreign 
body under consideration. In considering extra-ocular foreign bodies, 
roentgen-raj plates are the ophthalmologist's single greatest diagnostic aid. 
Magnetic probes and other similar localizers will be u*-ed more and more in 



Fig 50*1. — Side \ lew film of multiple foreign bodies, bird shot 


the near future, but only under circumstances of great stress and with time 
and equipment limitations. A third might be of importance at rare times, 
though this will not always be under one’s control, i. c., when is it wiser 
not to attempt the removal of a certain foreign body under treatment? 
The first two of these three are of greatest concern. 

A rather logical contro\ ersv exists between ophthalmologists and roent- 
genologists as to the relative value of stereoscopic roentgen-ray films and 
films taken in a single plane — horizontal or vertical as the demand may 
be— but all exposures at a different angle. Some roentgenologists are quite 
frank in stating that stereoscopic plates are inferior in their diagnostic 
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value while others consider the reverse of this the fact. Actually, both 
means are important, though not always comparably so in a single case. 
Furthermore, the ophthalmologist should !>e more capable of deciding 
which of the two is to be used in any given case under consideration. 

Figure 509 presents the side view in a case wherein lateral views taken 
at right angles to each other in horizontal and in vertical planes were of 
greatest value. The task of deciding which of these foreign bodies lie 
inside and which outside the orbit and if any are inside the globe is almost 
similar in extent of computations necessary to that needed in studying an 
astronomical photographic plate. The flat films taken at the varying 
angles in the two plates, however, showed rotation movements of the 



foreign bodies in relationship to each other and to the various fixed ana- 
tomical landmarks. It was thus possible to decide that of the four bodies 
in the region of the orbit (Fig. 510), A lay intra-orbital immediately behind 
the rim of the orbit, B within the orbit at the medial angle and the roof of 
the orbit, and C and D in close relationship to each other below the zygoma 
and within tire temporal fossa. The deformation of the various shot (E 
and F as compared with G, C, and D) show well the lines of fire resulting 
in the deformity and fragmentation of the first two (Fig. 511). This has 
not occurred in the last three. 

Apparently G struck the bones of the skull at a very tangential angle, 
E became fragmented against the solid bones of the frontal plate and the 



REMOVAL OF METALLIC FOREIGN BODIES 


877 


F's were deformed because of their almost perpendicular incidence. A, 
B, C and D show but little change in shape because of their entry into the 
softer tissues of the orbit or the thick temporal muscle which cushioned the 
blow or force of impact. It is quite evident that in this case stereoscopic 
films would have been of much less value for orbital localization. 



Figure 512 illustrates a case, however, in which antero-postermr stereo- 
scopic views were of the greatest assistance. The foreign l»odj lies, very 
probably, partly in and partly out of the orbit. Item ova! might !>e done 
through the temporal fossa or from an orbital approach, or a transcrania I 
approach might even lx? considered (similar to a Xaffziger orbital decom- 
pression); this would Ik* considered more seriously perhaps in eases in 
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which the foreign bodx lies more superior and posterior. The patient was 
operated on successfully through the external route by a Shugrue bone 
resection, on the basis of these stereoscopic roentgenograms. A Kronlein 
resection, necessarx otherwise, would have meant more extensive surgery 
with no better and perhaps even poorer results. The position of the foreign 
bodx would have limited the external bone flap, with danger to an eye 
already damaged by the original injury; also the degree of scar tissue in the 
orbit would have made that procedure rather more formidable. 



n<. 513 — c tud\ of foreign hoch for localization In parallax A. Fronl new. sec marlcr: 
B. upper rotation 45 decrees. C downward rotation. 45 degree- (Spaeth, courtesy of Jour 
4m Med Assn i 


A further utilization of angle plates, this time in the vert cal position, 
is necessarx for the studx of parallax. Figure 513 illustrates such an 
instance: A mine explosion victim had one remaining foreign body still 
retained; its position was uncertain. Here .1 shows the position of the 
foreign body, the marker being in exact contact with the apex of the cornea 
and 20 mm. from the foreign body, IJ is the same with the patient looking 
up 45 degrees, and C with the patient looking down 45 degree-*. Charting 
these movements in relation to a 24 mm. ex e. one can -ee that while there 
has been mox-ement of the foreign body it is insufficient to indicate that the 
particle is in the eye or ex'en in the sclera but that it must be extra-ocular 
and that the mox-ement demonstrated must be due to mu-cular action. 
This conclusion should be sufficient. 
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while the hand magnet has its only indication in cases in which the magnet 
tip can be applied directly or approximated to the foreign body at an 
interval no greater than 2 mm. This is a clinical proof of Lancaster's 
criteria for good magnets: ‘^Unless a giant magnet will pull a tiny steel 
ball with a force of over fifty times its weight, at a distance of 20 mm., 
and unless a hand magnet will pull a tiny steel ball in contact with its tip 
with a force over five thousand times its weight, they are not good 
magnets.” 

General rules can be laid down as to the selection of an anterior route 
extraction versus a transcleral extraction. The smaller the particle the 
more is the former indicated; the larger, the more is the latter indicated. 
An intact lens should be left so; hence a damaged lens tends to demand 
an anterior route extraction and permit it for larger fragments. Foreign 
bodies that have entered through the posterior segment of the sclera or 
which lie in the posterior portion of the globe should be extracted from the 
eye by the anterior route, all other factors permitting. If the point of 
entrance is well behind the ciliary zone and anterior to the equator, that 
extraction may be done through the point of entrance. The giant magnet 
can bring the foreign body toward this point of entrance for the easy hand 
magnet removal. 

When the particle lies generally in the region of the equator on or in the 
retina and a posterior route of removal is deemed wise, the sclerotomy for 
the extraction is to be done on the sclera at that spot closest to the position 
of the particle, and the hand magnet should be used for the extraction. 
Sclerotomy incisions and points of entrance should be rimmed with dia- 
thermy needles to guard against a later retinal separation. Foreign bodies 
suspended in the vitreous usually need the giant magnet for extraction. 
Karly surgery is perhaps the greatest factor in these cases unless the foreign 
body lies wholly within the lens. When only a hand magnet is available, 
accurate localization is absolutely necessary. With the giant magnet this 
is less important. A permanent magnet has hut little value except with 
foreign bodies in the anterior chamber, and even here their magnetic 
attraction force is so slight as to be of doubtful value. 

Foreign bodies which are incarcerated in the ciliary body must he 
removed through the anterior route from the angle. Foreign bodies, how- 
ever, adherent to the retina behind the ciliary body in the pars ciliaris of 
the retina should be removed through the posterior route by means of a 
posterior sclerotomy (radial incision of the solera with stay sutures in the 
sclera as outlined for the sclerotomy of a cy clodialysis) behind the ora 
serrata. The magnet can move the foreign body away from the ciliary' 
processes, prevent entanglement in these thereby, and then deliver the 
foreign body through the sclerotomy incision. 

Foreign bodies in the anterior chamber angle can be well visualized with 
a contact glass. A knife needle may he necessary and sufficient to dislodge 
them from their position there and thus permit a satisfactory extraction 
by means of the hand magnet through a keratome incision at the limbus 
nearby. 

Foreign bodies which are known to be under the retina or incarcerated 
in the retina must be removed by the posterior route. Transvitreous 
delivery will almost certainly cause a sudden and abrupt separation of 
the retina by immediate extraction traction and tearing of the retina. This 
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applies also to those foreign bodies which can be seen with the ophthal- 
moscope as buried in part in the retina. Retinal separation is an ever 
present danger in posterior route extractions even under the best of cir- 
cumstances. Means to prevent this have been discussed, but deliberate 
damage to the retina by unwise anterior route extractions is not necessary 

The anterior route extraction has as its purpose the prevention of further 
operative damage. Hence, in its use one must prevent incarceration of the 
foreign body in the iris or the ciliary body and damage to an intact lens. 

When metallic foreign bodies are removed from the anterior chamber it 
is important that the corneal incision be perpendicular to the cornea and 
not obliquely placed at the angle, for this latter incision will form a shelf, 
making difficult the removal of a fiat or scale-shaped particle. After a 
keratorae incision and with magnetic pull, when the iris prolapses because 
of an incarcerated foreign body, a single meridional forceps-scissors iridot- 
omy may permit the removal of the particle through the iris and the 
replacement of the iris. When a giant magnet is available, it is a good 
working rule to use the giant magnet and to attempt an anterior route 
extraction whenever any doubt exists as to which of the two procedures is 
the better for a given case. In general, the conditions which demand a 
posterior route extraction are few but when they are present they also are 
rather inflexible. 

Usually it is useless to work with any type of magnet head except the 
blunt tip with the broadest magnet field; similarly, the introduction of 
forceps, probes, scissors and similar instruments into the eye, these in 
contact with the magnet core, is of little value as far as the magnetic pull 
is concerned. This also may be the cause for considerable damage to the 
retina and the choroid. One must remember that the hand magnet alone 
is a contact instrument and that the giant magnet alone permits \ aned 
manipulations at different angles for attraction for dislodging an irc.ir- 
cerated particle, for guiding a metallic particle around the posterior surO e 
of the lens and for diagnostic purposes. Further, it is wise to remem Ur 
that all foreign bodies, when magnetically attracted, mo^e with their lonfr 
axis parallel to the pull of the magnet— never at any great angle from this— 
and even this deviation from parallelism is only mechanical and due to the 
friction of structures touching the foreign bodies during the extraction. 

Extra-ocular foreign bodies are similar in their individual demands, i. e., 
the giant magnet versus the hand type, when a magnetic extraction is 
considered from soft tissues, as the lids, or from the depths of the orbit. 

Technique.— The path of entrance of a foreign body, its size, and its 
position are not the only points to be considered when discussing the foreign 
body extraction by an anterior or a posterior route. It would be quite 
absurd to jeopardize the entire eye by removing a huge intra-ocular foreign 
body, as a half-inch length section of steel wire cable, through the anterior 
route- On the other hand, a small foreign body can be carried through the 
zonula around the equator of the lens, and into the anterior chamber from 
the posterior chamber without danger to the lens capsule, except under 
most unusual circumstances. 

The hand magnet is first applied to the sclera over the point where ■’ 
localization has placed the foreign body. It is then slowly moved, 
being held in close approximation to the sclera until the magnet p 
passed the limbus and over the anterior.ch amber angle. One • ’ 
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see bulging of the iris, as a result of the foreign body in the angle of the 
posterior chamber. The magnet is then lifted from the sclera and reapplied 
against the cornea away from the foreign body, that is, the magnet point 
is toward the pupillary aperture. An attempt is now being made to move 
the foreign body into the pupillary aperture, and at the same time to pre- 
\ent its incarceration in the meshes of the iris stroma on the posterior 
surface of the iris. If this cannot be achieved very promptly, a heratome 
incision should be made at that point without delay, the iris incised with 
a knife-needle, and the foreign bod\ withdrawn through this opening in 
the iris. At times it may be necessary to do a complete iridectomy. 

The remo\ al of a magnetic foreign body through the posterior route is a 
simpler procedure. There is no doubt of this. It is. however, fraught with 
danger because of the possibility of the subsequent retinal separation. In 
these instances, the conjunctiva i« opened, and the sclera incised meridian- 
alb at a point on the sclera as dose as is possible to the roentgen-ray local- 
ization found. The blunt. cone-?haped magnet tip is placer! against the 
*=clerotom\ and the current closed. Foreign bodies of umi-uol shapes 
should be removed, naturally, smallest diameter presenting. 

Non-magnetic Foreign Bodies.— There are three procedures mailable 
for this. 

Endoscope.— The principle of this is a telescopic tube, self-illuminated, 
with various types of grasping forceps— a principle and procedure carried 
out in the bronchoscope, cystoscope, and other similar instruments. The 
endoscope of Thorpe is the model of outstanding efficiency. The instru- 
ment is passed through an equatorial scleral incision at a point opposite 
to the site of foreign bod\ localization. The magnified field of the endo- 
scope permits a \ iew of the entire intra-ocular fundus. The foreign body 
is to be grasped with the double-acting forceps— the forceps selected 
depends upon the size and shape of the foreign body, as a ring forceps for a 
BB shot, or a flat-jawed forceps for a scale of copper. The forceps and 
endoscope are withdrawn simultaneously. Naturally endoscopic examina- 
tion and foreign body remotal presupposes a vitreous without harmor- 
rhages. and reasonably dear from massbe floating opacities. 

Some practical points relative to this instrument and learned by experi- 
ence are worth repeating. The endoscope should be introduced slowb and 
deliberately, and the movements of the grasping forceps and the telescope 
end should he no more than is necessary. One should depend on careful 
preoperative planning to minimize damage to the vitreous. The forceps 
should be advanced \en slowly and gently to prevent damage to the 
delicate retina. An assistant must fix the e\e adequately and watch, at 
the same time, to prevent too deep a penetration of the endoscope into the 
vitreous chamber. Vitreous should not prolapse while the instrument is 
in use unless the wound penetration is either too large or mu»t he made 
larger because of the size or shape of the foreign particle. The structure 
of vitreous bands from infiltration and exudates may make difficult the 
grasping of a foreign body which is suspended free and not supported by 
incarceration in some structure. 

The foreign body is withdrawn with the endo-cope. the e\ e of the oper- 
ator never wavering from the eyepiece until the instrument i> free from 
the eje. The final grasp, once obtained, on the foreign bodj should lie 
firm and adequate ex en if it is necessary to turn the particle a bit to obtain 
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this. In the case of odd-shaped particles, such as scales, chips, or irregular 
fragments, withdrawing through the scleral incision is successful only when 
the foreign body is grasped properly, t. e., the long axis parallel to the pull 
of the forceps. The sclerotomy incision should be rimmed with diathermy 
needles after withdrawal of the forceps as was mentioned for the transcleral 
posterior route magnet extraction The \ortex \e\ns must be spared 
regardless of the position of the foreign body . 



Tic 5)4 — Drawinj- of ThorpeV’onelo'ropc (somewhat reduced in -ure) and \ariou- 
’ grasping forceps 


Experience with the instrument has been sufficient to agree wholly with 
Thorpe’s claims relathe to the value of the instrument. See Figure ->14 
for sketches of the instrument and of the forceps; one, the lowest, designed 
for removing a splinter of glass; the middle, for grasping a BB shot, and 
the remaining used for remo\ ing a thorn after intra-ocular penetration 

Before the endoscope is first used by an operator, be should drill himself 
into efficiency' with the instrument by selecting and picking out tiny 
foreign bodies of various sizes and shapes from the inside of a closed pill- 
box-simulating thereby, the closed fundus of an eyeball. 

Radio-opaque Landmarks.— Non-magnetic foreign bodies which have 
become lodged and firmly seated in the retina and the choroid can be 
rather readily removed by a hinged trap-door sclerotomy. Three rings of 
silver wire are sutured to the globe, one at the limbus, a second at the ora, 
and a third at the equator. See Figure 515, which is the representation of 
a case of intra-ocular copper lying in the eye upon the sclera (diagram- 
matic sketch, Figure 510) successfully removed through the use of scleral 
landmarks and by means of a trap-door flap in the «cler.i. A roentgen-raj 
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plate is then taken with these in position, anterior-posteriorly, and a 
second laterally. 

Many different types have been presented from time to time. Excluding 



Tii. 515 — Localisation bv rings sutured to the sclera, subsequent radiological studj and 
removal of foreipi body. 


iodized poppyseed oil. all of them are in principle an open wire cage which 
fits o\er the cornea onto the scleral shoulder. The great difficulty with 
most is their inaccurate fit, in that scleral and corneal curves vary suffi- 



Fig 516 — Schematic sVetch to show position of foreign body in Figure 515. 

ciently within the normal limits to make errors of 2 and even 3 mm. com- 
mon. Such errors in localization are not permissible for the satisfactory 
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removal of a foreign body. Their greatest value is not to augment local- 
ization. This can be done with full satisfaction by the Sweet method, 
certainly with intra-ocular particles and within certain fair limits al«o with 
regard to extra-ocular particles. Instead they (these radio-opaque land- 
marks) furnish fixed external surface markings from which fairly exact 
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measurements can Ik* made to permit the removal of a non-magnctic 
foreign body. With these landmarks as fixed, measurable and firm points, 
a trap-door sclerotomy is made over the site of the foreign bod> ns it 
appears in those roentgen-ray plates, after a conjunctival section, and this 
lifteil with its hinge posterior, and the foreign Iwdy removed through the 
trap-sloor with a clean section of the retina and the choroid. The vler- 
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otomy is then closed with 0-0 catgut sutures, and this entire region rimmed 
with, small diathermy needles to prevent a subsequent retinal separation. 

Iodized poppy-seed oil itself can be floated behind a Koeppe contact 
lens, giving a perfect radio-opaque landmark for accurate localization of a 



foreign body J\ ing in or at the anterior chamber, at the root of the iris, and 
at the ciliarj body. It may be the means of deciding the exact position of 
minute metallic particles. Figure 517, an instance of an extra-ocular 
bod\ , shows a further use of this oil. The patient had a foreign body cyst 



Fic 520.— Front view with scleral marker* in position showing iodized poppy seed oil in 
foreign body cjbt for composite localization and identification of landmarks 


with a draining fistula. Figure 51S shows the roentgen-ray appearance of 
the foreign hotly, and Figure 519 shows the appearance of the c\ st after 
injection with iodized oil. Figure 520 shows, by measurement, the extent 
of the canthal angle, tlie cul-de-sac and the position of the cornea. The 
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removal of a foreign hotly as such is facilitated by these various localization 
methods. 

Biplane Fluoroscopy.— The removal of non-magnctic foreign bodies from 
the eve is a matter of biplane fluoroscopy with extraction through a 
scleral incision. Cross, 1 in 1927, was apparently the first to report this 



Fir 621. — Cross foreign body forceps (Borley and Lee! ) 


Accurate localization is first necessary, and with these films, working with 
his ring, cross-action-forceps, under the fluoroscope, guided b\ the radiol- 
ogist, removal should lie uneventful. Borlev and Leef 2 recently re\ iewed 
this work and presented their experiences in such an instance. Figure ~yl\ 
illustrates the Cross forceps, and Figure 522 is a film of these forceps with 



a lead shot within the grasp of the ring**. The incision of the sclera, the 
introduction of the forceps, and the removal of the shot can nil 1 m' carried 
out in the fluoroscopic room, while the diathermy coagulation treatment, 
to the area of the sclera and the choroid through which the shot is remmeri, 
is completed immediately themfter in the operation room. (This precau- 


Trans Am Oplilh . Sor. 1927 
Am. Jour. Opth.. xol 20 N'o 12. 
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tion has been previously discussed.) These cases must be operated as soon 
as is possible for the irritation which develops from the retention of the 
foreign body (as lead shot) for any length of time results, as Borley and 
Leef found, in vitreous adhesions and in a plastic iridocyclitis. 

The biplane fluoroscope has two general applications— the first quite 
proper and of undoubted value, and the second occasionally necessary, 
even compulsory, but always fraught with danger to the integrity of the 
eje. 

The first of these is the necessary removal of retrobulbar deeply em- 
bedded, radio-opaque foreign bodies. The technique has no equal; in 
fact there is no alternative. The operation can be performed with careful 
dissection and with deliberation to a certain extent, interrupted and the 
patient mo\ed into the fluoroscopic room and thereafter returned to the 
operating room for the resuturing of the detached muscles, for the closure 
of the skin and conjunctival incisions, and for the dressing. The exact 
removal of the particle demands accurate localization, a hit of gentleness 
in the use of grasping forceps and that detailed knowledge of the anatomy 
of the orbit which all operators should have. 

The second indication is connected with the removal of an intra-ocular, 
radio-opaque, non-magnetic foreign body not attached to nor in close 
proximity to the retina and with vitreous clarity disturbed by hiemor- 
rhages or exudate. This prevents the use of the endoscope; and one dare 
not attempt the removal of such a foreign body by means of a sclerotomy 
flap unless the particle can be grasped with exactness through the scler- 
otomy opening. In such cases a biplane fluoroscope must be used, know- 
ing, however, that grave disorganization of the retina, the choroid, the 
vitreous or the lens may result. This need not follow necessarily, but it 
does sufficiently often to make one unwilling to use the procedure for 
intra-ocular particles unless absolutely required. The various grasping 
forceps used for the endoscope are as \ aluable non- as when used otherwise 
(Fig. 514). Forceps that depend on their opening and closure by the con- 
\ entional two-blade spring connection construction are limited in efficiency. 
The size of the sclerotomy controls the degree of forceps opeuing possible 
as well as does the ease of rotation of the instrument within the opening 
depend upon the caliber of the grasping instrument. 
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ROENTGEN-RAY AND RADIUM THERAPY-MALIGNANCY 
IN AND ABOUT THE ORBIT AND THE GLOBE- 
PLASTIC REPAIR OF TUMOR SITES 

RADIUM AND ROENTGEN-RAY THERAPY— CONSIDERATION OF 
MALIGNANCY IN AND ABOUT THE ORBIT AND THE GLOBE 

This has already been co\ered in various subsections throughout the 
text. Recapitulation, of important and pertinent factors is necessary now. 

(See Sections on Exophthalmos; that of Space Taking lesions, Section 
of Plastic Correction of Lid Defects Following Malignancy; Section on Iris 
Surgery as to Malignancy; Section on Differential Diagnosis of Retinal 
Separation from Malignancy.) Intra-ocular malignancy which is extended 
by continuity of tissue through the scleral shell into the orbit cannot he 
always positively diagnosed. Long-standing blindness, however, with 
absolute glaucoma and with a rapidly developing exophthalmos should 
make one suspicious of such a situation. Figure 523, A, is a microphoto- 
graph of the eyeball and retrobulbar malignancy as a result of such a 
perforation of the globe. Some of these instances are unavoidable in that 
the patient has failed to report to the ophthalmologist early enough for a 
diagnosis and proper treatment. The condition when present as just 
described is very serious. Intracranial metastases are a common thing. 
In addition, other more distant metastases are almost as frequent The 
finding at operation of a situation as illustrated in Figure 525 is practically 
a hopeless situation. Figure 525 is the more common picture of primarv 
melanoma (pigmented sarcoma) of the choroid, diagnosed prior to surgery 
and confirmed by the enucleation. In Figure 52G relief was also sought 
too late by the patient. Liver metastases were already established, ap- 
parently, at the time of the enucleation. The necessity for early diagnosis 
is imperative. 

Contact roentgen therapy of superficial malignant lesions about the eve 
has been stressed rather recently by Howes and Caimel.' In their tech- 
nique, roentgen therapy is delivered through cones with tips which can fit 
into the canthi or into any position of the lid where the treatment is 
indicated. They use a target in distance of from 1.8 to 3.8 cm. and give 
approximately 10,000 r. in forty-eight to fifty seconds. This amount they 
feel is usually sufficient to eradicate a skin neoplasm. When the target 
skin distance is increased to 3.8 cm. divided doses are given of from G000 
to 8000 r. Inaccessible lesions such as those deep in a canthus may he 
reached -without injury to surrounding overhanging structure. The cones 
used are small, shockproof, and protect other vital ocular structures. 

Retrobulbar neoplastic conditions have been covered in detail (Chap- 
ter II). Emphasis here is as to the necessity for differentiating between 
a retrobulbar metastatic lesion and a retrobulbar primary lesion. In the 
first of these two, surgery, that is, a complete exenteration of the orbit, 
can be only an operation for ameliorating the symptoms of a painful pro- 
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gressive exophthalmos. The patient is doomed by reason of the primary 
lesion. Such instances are seen in metastases of the orbit from an osteo- 
genic sarcoma in the pelvis, an orbital metastasis from an undiagnosed 



B 

Fig. 523 — Intraocular malignancy which has passed through the •■clera. J, through the 
posterior pole though still encapsulated within lamella- of the se!»ral ’•hell. B, extension 
through a trephine opening Diagnosis of ‘econdarv glaucoma The secondary glaucoma 
which was present was the re-ult of the undiagnosed malignant melanoma The trephining 
which, certainly, was an operative error, permitted the extension of the intra-ocular malig- 
nancy. (From the Pathology Collection. Will, Hospital. Philadelphia; courtesy of Dr. Petty 
De Lons ) 
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hypernephroma, the orbital inetastases of rapid I \ growing pigmented ‘.kin 
carcinomata, these ail quoted as specific instances. 



R 

I'lu ',21.— .1, Kxtra-ocuhr extension of | rim irj' intrs-r cuhr mslisnsiirj »hiph has hrehen 
thrnilKli the wh-rii arid is no lonccr encapsuhted An appsreritlj rej nrntc infiltrating nodule 
"a* directly responsible for the enormous mpliilialra<M present. It, mtwseiilir malicnanc). 
ilniiincnose,} j n J,fc. leromlirj’ plaucomt. erophlhatmn-. orbital im tuon. tno| rrahfe otirpl 
lor fenijwary aniehornlmn at the pmii from the al~>I,ife pfsursims and the rtophfhn?mo« 
Ksodus in aurli a situation almost rcrtain. leraiw of iritra-erniiul rttension (From The 
Pathology Collection. "Wills Ilopital. Phill'lelph ia‘ rmirt(»v of I)r. Perce Up lent ) 

The nge of the patient is of importance in differentiating thedupmisis "f 
tlirM* various situations. ’Hie gliomata, neuromata, and sircomat.i of the 
early years of life are characteristic. Intra-ocular malignant melanoma fa 
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appear usually between the twentieth and the fiftieth years of life, as do 
also, the retrobulbar mixed cell sarcomata. Metastatic neoplasms occur 
most commonly after the fiftieth year of life. 



Fig 525 —The common picture of pnmarv mabcnant melanoma of tlie choroid. Enuclea- 
tion followed b> radium therapy to the orbit Death from liver meta.-ta*es two >eani later 
(From The Pathology Collection Will- Hospital. Philadelphia: courtov of Dr. Perce De Lon*.) 



Fig. 520 —Melanoma of the choroid undisclosed until liver meia»tases lisd occurred 
Clinical dispno'i-* was idiopathic flat detachment. (From The Pathology Collection. Will* 
Hospital. Philadelphia: courtesy of Dr. Perce De Long ) 

The differential diagnosis of epibulbar malignancies is a fairly simple 
procedure. The ease with which one can obtain a biopsy is naturally the 
greatest reason for this. Epibulbar gummata and non-malignant papillo- 
mata, while rare, are sufficiently common to make necessary an accurate 
diagnosis. 
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Malignancies of the skin about the lid*» and on the lid margins are natur- 
ally best treated when they are small. At that time, thorough treatment 
can he applied with the least cosmetic defects resulting. tteeummoes arc 
always more difficult to handle, and the defects which result fin.dh after 
successful treatment arc considorahh more c\tend\e. All hd marginal 
lesions arc not malignant. Chronic king-standing rcctirrent eh.d.wums 
not infrequently look like a ba-.il cell carcinoma and are ncea-iotull> 
resistant to the usual forms of therapy. Actually, main of thc-e do either 
develop into malignancies or were that from the tm-et It is a simple matter 
to radiate such suspicious lesions thorough!' . and if then .in earlv decrease 
in the lesion does not occur, resection and closure In means .drt.uh dis- 
tasted can lie carried out with the highest margin of 



Ilelatiielx minor pigmented lesions of the conjunct!' a med u-rj rotefii! 

treatment. In a inaiiW of in *t. liters mtlnr wide -wnrinaJ e'tir/utioJi 
of the eonjiineti\nl legion may rr-ult in n satisfariory mnmnl without 
recurrenre. In general. Iimin er, these ras- should ha\ e thorough ndium 
treatment following the retnowd of micjo-oopicnlly mnfifinrd pigmentrd 
malignancies. The pu-dldc inurrurmit complication* of a ratanwt from 
radium e\povire is relathely minor whm rnmjwred to the danger present 




liOEXTGEX-RAY AXt> RADI CM THERAPY 


s;u 

to the patient's life through late metastasis. Figure 527 is the illustration 
of such an instance. A minor but long-standing, quiescent, pigmented 
mole of the conjunctiva was activated into malignancy by a rather severe 
traumatism to the conjunctiva. Shortly after, the lesion began to grow. 



Flu 52S — ,1 S.juamou- cell carcinoma B. Vasa', cell carcinoma Conjunctiva al-o involved. 


It was immedLitelv rejected from the globe. A recurrence appeared several 
months later, and an enucleation wa» done followed hv a radium implant. 
Recurrence apiin appeared in the orbit and an evisceration was done of all 
orbital contents with further roentgen-rav therapy. The case terminated 
bv metastasis to the mediastinum and death. It is possible that all of 



Fig 52*1 — Schematic drawing after Thiel I. Superficial and i. deop hemanpomaia; S. >«v<al 
and pncUe coll carcinoma. 4 . adenocarcinoma: 5. melanoma. 

these might have occurred in spite of primary irradiation, had that been 
done. The incidence of recurrence following primary irradiation, after 
the initial surgery, is undeniably lower than the nutulier of recurrence 
which appear without this primarv therapy. Figure 52$. .1, is a similar 
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j ears. Figure 52S, B, is a rather different condition; it is a case wherein 
one of several different pigmented dermatoses became malignant, histo- 
logical section of the lid lesion showing malignancy while a section of 
another on the lower cheek was not malignant. 

The differential diagnosis of malignancies of the lids and the culs-d e-sac, 
intra-ocular, and retrobulbar, can be assisted appreciably through the 
excellent review of this subject by Thiel. 1 The following sch ema tic draw- 
ings and line sketches from roentgenograms, Figure 529 to 532 inclusive, 
are from his survey, ‘Diagnostik und Therapie der Geschwulste des Auges 
und seiner Umgebimg.” Figure 529, 1 and 2, indicate the most co mm on 
site for deep and superficial hemangiomata, 3, for basal cell and prickle cell 
carcinoma, and 4, for adenocarcinoma, and 5, melanoma. In Figure 530, 
1 is the most common site for basal cell carcinoma, i. e., 55.5 per cent; 
2, for prickle cell carcinoma, t. e., 27.3 per cent; 3, for adenocarcinoma, 
1 1 .8 per cent; and 4. for melanomata. In Figure 531, 1 is the most common 
site for papillomata. 2. for epitheliomata, 3, for melanomata, and 4, for 
lymphomata. In Figure 532 the malignant melanomata are respectively: 



1 , retinal S5 per cent; 2, ciliary body 9 per cent, and 3, iris 6 per cent; 4, is 
the most common site for metastatic neoplasms to the uveal tract; and 5, 
the most common position for neuroblastomata. Figures 53 to 04 are 
line sketches of orbita to illustrate roentgen-ray shadows. Figure 53 is 
that of a tear gland malignancy. Figure 51 is one of a sarcoma of the roof 
of the orbit. Figure 55 of a carcinoma of the frontal sinus. Figure 56 is 
that of a carcinoma of the maxillary antrum, Figure 57 is one of a hemangi- 
oma of the orbit, the left orbit slightly the larger of the two showing 
calcified pbleboliths. Figure 59 shows the sharply circumscribed shadow 
of a retrobulbar neurinoma with thickening of the shadow formed by the 
lesser wing of the sphenoid. Figure 59 is a further view of this case with 
hyperplasia, almost hyperostosis, of the lesser wing of the sphenoid and 
the narrowed optic foramen. Figure 60 shows the widened orbit of a 
retrobulbar glioma, with another view to show the overshadowed widened 
optic foramen. Figure 62 shows the shadows of a meningioma of the 
lesser wing of the sphenoid with marked thickening of both lesser and 
major wings of the sphenoid and with areas of calcification— together the 

« Die Bfroxtigen GwchwuLjte des Anew und seiner TTmgeKtng. Dr. Ttudoll Thiel. Ferdinand 
FnVp, Yer Ug Stuttgart, 1939 (Beihefte d. him . MonatsN f. Augenhlk*, 6 Heft., 1939). 
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cause for a deformity of the superior orbital fissure. Figure 03 is a side 
view of this same ease showing areas of calcification, rarefaction in the 
dorwin sellw, and with further deformity in the anterior eiinoids Fig- 
ure 04 is the same case photographed through the base showing deformity 
and enlargement of the foramen rotund tun and the foramen ovale. 

The sketches are presented as a very probable aid in differential diagnosis 
for they are the findings of a rather extensive .series of relevant malignancies. 

Glioma Iletina*, from a pathological standpoint, is rather well sub- 
divides! into five classes. The review of McCrea's 1 is to be used and lie 
is quoted ns follows: 

"I. lletinohlastoma.— Corresponding to the medulloblastoma of the 
brain. These comprise the great majority of so-called glioma. Owing to 
the embryonic nature of the evils malignancy is high. Thc\ most often 
arise from the inner nuclear layer and next most often from ganglion cells 
ami the nerve fiber layer. 

*'2. Neuro-epithelioma. — They arc cotnjHtsed of primitive spongioblasts 
The externa! nuclear layer is the usual jioint of origin. In the pure form 
they may arise from the ciliary processes. The-c growths show rosette 
formation, the presence of which is evidence of partial differentiation into 
rods ami cones. In consequence a somewhat lower malignancy is found 

“3. Mediillo-epithclionia.— These are very rare. They arise from the 
ciliary* epithelium,— the place where the medullary epithelium ot the 
primitive neural tube persists in almost undifferentiated form. 

"4. Neurocytoma.— A few tumors have been described with their cells 
differentiated as neuroblnsts or neurocytes. 

*'5. Astrocytoma.— These arise from the true glial tissue, and for it the 
term gliotna ought to be projierly reserved. It is common in the brain, 
but surprisingly rare in the eye, since astrocytes are plentiful in tin i ’ e 
The tumor appears in the second or third decades of life.” 

The first two groups mentioned are common, the last three are e\<etd- 
ingly rare. Their .sensitivity to radiation therapy will lie mentioned later, 
but: in general of tbe first two the retinoblastomata are the more susceptible, 
ami in the three latter and more rare forms, radiosensitivity is \er,\ low 

A point as to radical surgical therapy in these cases is significant Oi 
the 12 cases reviewed and reported by McCrea, there were 5 fatal ca-.es 
death from extension occurring from four months to four ,\ears after the 
removal of the eye. “(McCrea) of the fatal eases the period occurring 
between the diagnosis and tbe removal of the eye being respectively, sec en 
months, nine months, ten months, nine years and four months.” 

The diagnosis of lympbomatoid diseases of the e\e and the adnexa can 
alwajs be suspected, and properly so, in certain types of cases. This 
diagnosis cannot be confirmed, howecer, without histological examination. 
McGavic’s analysis* is as follows, in percentage incidence (approximately): 

Per cent 


Hcticuluni cell Ivmphosanoma . . » 

Simple lymphoma or lymphocytic pell lymphosarcoma Exact histologic classi- 
fication not agreed upon . - 

Lymphocytic cell lymphosarcoma May des elop 'eukemia 
Giant follicular lymphosarcoma, localized Classification not agreed upon 
Giant lymphosarcoma, follicular, generalized 
Hodgkin’s disease ..... 

Lymphosarcoma, unclassified ... , 

Pimple lymphoma of the iris {Lympl.ocj tic cell lymphosarcoma ) . 


* McCrea W. B E , Brit. Jour. Ophth ■'«]•* 

* McGavsc, John 8 . Arch. Ophth , vol 30, No 


13 


35 

30 

10 

10 

£ 

5 
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The sites of the tumors in this series were: 5 subconjunctival, 7 of the 
lacrimal gland, 5 of which were primary, 3 in the orbit, 2 of which were 
primary, 5 of the lids and the orbit, and 1 of the iris. 

Therapy 

Under ordinary circumstances. malignancy about the eye, ». e., the soft 
tissues of the eye, the globe itself, and the orbit, should be treated by 
radium therapy. Occasions may arise wherein radium is not available. 
In such instances, naturally, roentgen-ray therapy will be necessary. The 
value of roentgen-rav therapy compares rather favorably with that of 
radium therapy, except that it cannot be as well localized and the tissue 
destruction therefore is likely to be more general. In instances of soft 
tissue neoplasms wherein the auricular and pre-auricular glands have 
become involved by metastases, roentgen-ray therapy is probably of 
greater value by reason of its dispersion than is radium therapy. The 
dosage in these instances is a matter for the roentgenologist, however; the 
ophthalmologist is seldom called upon, nor should he be asked, to decide 
the total dosage in such instances In roentgen-ray therapy, the term 
"erythema dose*’ is the quantum criterion for the amount of exposure. 
A one-quarter erythema do^ would be the exposure from a 9 inch spark- 
gap at 40 cm., 125 K V. P current (kilov olt potential) ; this exposure would 
be filtered through 1 mm. of aluminum. This amount of current for super- 
ficial malignancy* could be u'K-d at weekly intervals for from six to eight 
applications 

Malignancy of the bone is usually of rather serious import, though in 
some instances, surgery combined with radium will affect a recovery or, in 
less satisfactory cases, lengthen the life of the individual to a great extent. 
The recital of two such instances follows herewith. Figure 72. .1, is an 
illustration of a thrice recurrent epithelioma at the outer angle; the third 
time it recurred within the soft tissues, it was resected in its entirety -with 
electrical desiccation, and the rim of the f>ony orbit removed with biting 
forceps. Two years later. Figure 72, B, a canthoplasty, was done at the 
outer canthus. and the patient has continued since then without further 
recurrences. The second instance was a man, aged sixty years, with a 
recurrence in the orbit following an enucleation for an intra-ocular pig- 
mented sarcoma. A second recurrence occurred in this case, involving the 
bone of the floor of the orbit to such a degree that after further surgery, 
the maxillary antrum and the orbit became a single cavity. A third 
recurrence developed on the lateral wall of the orbit. This recurrence was 
initiated by severe hemorrhages from the posterior ethmoidal veins. A 
sequestrum was removed at that time, and further radium was used. The 
patient died two years later from a hemorrhage which probably* arose 
from the cavernous sinus as a result of progressive bone destruction from 
the malignant process. (See section on Surgery of the Orbit for further 
details in the surgery of the bony orbit as it applies to malignancy*.) 

Figures 34, .1, II, and (', are sketches illustrating the surgery for the 
removal of the usual osteogenic sarcoma as well as bony cysts. (See 
Figs. 32 and 33.) This is the usual site for these conditions. The exposure is 
obtained by a crescentic incision of the skin incision of the periosteum at 
the lip of the orbit, and displacement of the peri-orbita with the contents 
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of the orbit medially. It permits necessary surgery e\ en into the maxillary 
antrum, including the entire floor of the orbit, as well as the roof of the 
antrum. 

For soft tissue epltheliomata and other neoplasms of the lids, radium is 
best used. The element, or the emanations of the element, are in an 
ampule of brass cartridge containing from 20 to 50 mg. of the element, 
depending upon the size of the lesion. This is filtered, ordinarih through 
brass, lead, and rubber of 1 mm. thickness each, the distance of its applica- 
tion being from actual contact to 3.5 cm.; the time of the contact being 
from one or two hours to twentj-four hours. 

One milligram of radium ( emanation ) contained in a sealed tube is 
equivalent to 1 millicurie. The disintegration of this amount would occur 
in one hundred thirty-three hours. The minimum effective surface for 
treatment is a sphere 1 cm. in diameter lying about 1 mg. of radium placed 
at the center^ f the curvature of this sphere. In general, the distance 
between radium and skin should not be less than one-third of the distance 
between tjil* skin and the lesion (Stallard). 

Radio activity depends upon alpha, beta, and gamma rajs. The alpha 
particles are massh e particles with a posithe electric charge, very slow in 
velocity as compared w ith beta and gamma rays, and they are stopped In a 
sheet of paper. They play no role in radium therapy. Beta rays contain a 
negative electric charge which is easily deflected, but in a re\ erse wax to 
alpha particles, and while they possess a higher penetrating power than 
the alpha particles, this as well as their velocity is considerably less than 
the gamma rays. They are a factor in causing superficial burns when using 
unscreened rays and can be divided, according to Stallard, into three tx pes 
A, those stopped by a platinum filter of 0.2 mm.; B, those which can pene- 
trate a 0.2 platinum filter but are unable to pass through an 0.2 mm. silver 
filter; and C, those capable of penetrating both of these filters. The gamma 
particles are the rays of use in radium therapy. They possess no electric 
charge and are not deflected by a magnetic field. Their penetrating pow er 
is great, their a eloeitx is approximately 300,000 mm. per second, and they 
possess ionization and photographic qualities not possessed by either the 
alpha or the beta particles. 

A milligram hour, in the vocabulary of the roentgenologist, is the amount 
of radium, nr emanations, in milligrams multiplied by the number of 
hours it has been exposed. The exposure, therefore, in the case of 35 mg. 
for one hour, would be 35 milligram hours, or in the case of 50 ing. for three 
hours, would be 150 milligram hours. The smaller the lesion and the 
lower its degree of malignancy, the shorter the milligram hours of exposure 
necessary, in terms of either a lesser amount for a longer time or a larger 
amount for a shorter time. 

For example, a large epithelioma about 2.5 cm. by 1.75 cm. at the inner 
eantlius involving the upper and the lower lid, (an actual case) received a 
total of 540 milligram hours divided over seven treatments over an interval 
of a few days more than two months. The lower the degree of malignancy 
in these cases, the less the urgency for extensive treatment, but the greater 
the degree ami the extent of the lesion, the longer and the more frequently 
must one apply treatments. In general, radium in excess of 1000 milligram 
hours is. at one time, the top limit of application; in others. 1000 milligram 
hours are the total of the amount of treatment necessary when this is 
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divided into separate treatments. Figure 533 is the rather common type 
of basal-cell carcinoma with low malignancy, but with a most unfortunate 
and disproportionate incidence of recurrences. In these, the author’s 
usual plan is to resect surgically with sharp dissection wide of the incision, 
correct the defect immediately, as in Figure 534, and then treat subse- 
quently with radium using the pack method. 



Fig SSI —Surgery for a malignant} resection A. resection and suture: 8, completed and 
ready for early radiation. These broad flaps stand radiation very well. 


Epithelioma of the deeper structures demands other treatment in addi- 
tion to the local. This would include malignancy in the orbit before and 
after enucleation, recurrent malignancy after an enucleation, and malig- 
nancy involving the bones of the orbit. In these cases, radium is applied by 






MALIGXAXCY IX AXD ABOUT OltBIT AXD GLOBE 001 

the pack method. This pack consists of 3 cm. (30 mm.) of felt, 2 mm. of 
rubber, 2 min. of lead, and the brass capsule of 1 mm. thickness. The 
radium used is an average of 100 to 125 mg. This pack is hound firmly above 
the orbit so that the distance of the radium from the orbit is approximately 
3.5 mm. In these instances the exposure of pack treatment is from fifteen to 
twenty-four hours or from 1800 to 2800 milligram hours. In an illustrative 
ease of recurrent epithelioma of the inferior cul-de-sac, the patient had a 
total of 4485 milligram hours placed anteriorly, and 2700 milligram hours 
placed laterally. The treatment was further completed by 03 milligram 
hour* placed directly upon the lid; i. r., at a 3 mm. distance considering the 
filters which are used. The treatment of in tr.i -ocular neoplasms, not 
gliomata, would be according to this technique. 

The next type or instance i-> that of a deeper malignancy , as in a recur- 
rence in the orbit. In these, the radium is directly implanted, >■ e., follow- 
ing enucleation or evisceration. Figure 535 illustrates such an instance 
prior to the evisceration. In such an instance, the radium is packer! directly 
into the orbit within its capsule with 1 mm. of brass, 1 mm. of rubber, and 
1 imu. of lead, using the usual capsules of 50 mg. of radium element at 
between 300 and 500 milligram hours approximately, t. e , three to fix© 
hours of exposure per treatment, the total milligram hours being dixided 
into three treatments. 



Flo. 533 — Deepmili*nn»rv within tlieorhit. Fkj 530 — Bval-cel! ramnoma. nfter e\-i~rcr8tion 


Figure 53f» is a case from the Wills Hospital, Philadelphia, of basal-cell 
carcinoma following ex laceration, wherein it was treated by insertion 
treatments after evisceration. In these instances, one would use insertion 
applications of approximately 100 milligrams, properly filtered by brass, 
lead, and rubber, with an immediate total of approximately 1000 milligram 
hours. Subsequent radiation should follow after a week to ten days. 
Radium therapy is not recommended in a case in which extensive tissue 
has already lieen lost, as in Figure 537. In this instance, roentgen-ray 
rather than radium therapy accompanied by superficial desiccation clearer! 
the malignancy. Flaps, as outlined in Figure 53S, were used from the 
neck, the remaining portion then being grafted flat. (This patient died of 
hypostatic pneumonia while recovering from the flap grafting procedure, 
as seen in F of Fig. 537.) 

The application of radium to intra-ocular tumors, as small sarcomata 
and gliomata, is a matter of either the pack treatment with the radium 
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element, or the intra-ocular implantations of radium emanations in the 
form of radon seeds. The pack treatment is from 100 to 150 mg. filtered 
through lead, rubber, and brass, at 3.5 cm. for twenty-four hour exposures; 
the ordinary course of treatment would be about six exposures over a period 




of six weeks. With children, slightly less than this should be u»ed, i. r., 
from SO to 100 mg. of radium over twenty-four hours to a pack. 

S tabard 1 discussed in great detail the treatment of malignant growths of 
the eve, and the adnexa of the e> e. His paper was based upon the work in 

1 Rsdunt Energy, printed and published for Brit- Jour. Ophth., the Cifford-Edtnonds 
priie essay for 1932. London. Ceoree Pul man & Sons, Ltd. 
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the treatment of these conditions at St. Bartholomew 's Hospital under the 
care of Foster Moore. His work is quoted in detail here because of hi> 
work with radium emanations, or as he spoke of them, “radon seeds “ 
Radon is the first product of radium disintegration. It is a true gas w ith a 
constant rate of decay in a sealed container so that at the end of fort\ 
da\s, it has lost 99.3 per cent of its radio-activity Radon is used for 
intra-ocular implantation in all cases where it is not considered justifiable 
to remo\e an eye (the other having already been lost, as in glioma retime) 
or where enucleation has been refused and radium is to be used as the only 
other alternative. 

Any' portion of the eye is accessible for the introduction of the radon 
seeds, but in some instances the technique is a bit more difficult than in 
others. Figure 539 shows the front and side \ iew photographs of roentgen- 
ray studies showing radon seeds, implanted through the optic foramen, 
following an enucleation. The optic nene, at the time of the enucleation 
(an intra-ocular primary malignancy) was twice its normal sire because of 
neoplasm extension, confirmed as such later. One seed lies 10 mm from 
the foramen, the second o mm., the third m the foramen, and the fourth 
intra-orbital. They were implanted with the ordinary radon seed implants. 



Fig 539 — Radon seeds .1, Front view, group of seeds in the region of the optic foramen 
B, side new, showing intracranial, evtro-oeular and intra foramina I po-ition of the four 
radon seed.-. 


An operative technique of Stallard is as follows: 

A general anesthetic is preferred for children and a local for adult®. Cocaine i® 
u«ed for the conjunct^ a and novocaine for injecting Tenon’s capsule or the vicinity 
of the ciliary ganglion. A suture is passed through the superficial layers of the 
sclera at the limbus and in the axis of the center of the neoplasm This acts as a 
guide and traction suture. The sclera is exposed over the site of the neoplasm by 
undercutting a flap of conjunctiva and Tenon’s cap«ule. This flap mu=t Ire planned 
to give easy access to the site of the neoplasm, and to l>e so placed that the hole in 
the sclera is well distant from the conjunctival incisions. When the neoplasm is 
behind the equator similar conjunctival incisions placed further back are recom- 
mended. A large flap is best. It i® advisable to place a suture before the radon 
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seed is inserted so that this is ready for tying immediately after the seed has been 
put in. The soft tissue* may be retracted by a strabismus hook or small double 
blunt-ended boohs, and the glol>e rotated in the desired direction by pulling on the 
traction suture through the episcleral tissues. The hole made in the sclera should 
be of such a sire as ju«t to transmit the seed and no larger, and for this purpoe 
cutting-edged needles, 3 mm. across at the widest part of the blade and bent at 
right-angles, or obtuse-angles, have been used; 3 mm. is the width suitable to sur- 
round the circumference of the standard sized radon seed. The needle is dipped 
into a solution of sterilized gentian-violet and then allowed to dry; by this means 
the cut edges of the incision are stained and the point of introduction for the radon 
teed thus marked The site of the scleral incision depends upon the size of the 
neoplasm and whether it is necessary to insert one or more radon seeds. The ideal 
track for the seed is one directed toward the center of the neoplasm. In the case of 
small growths where only one seed is required, the center of the hase of the neo- 
plasm is the ate of election, hut in larger neoplasms it may lie necessary to u*e 
more than one seed and to plan the direction of the tracts according to the size, 
base, shape, and position of the summit of the neoplasm. Cases in which it is 
believed before operation that the area of radio-activity for one radon seed may 
not reach all parts of the neoplasm, it is necessary to increase the dosage either by 
increasing the strength of the seed, or preferably by dividing the dose and inserting 
several seeds at approved intervals, the direction of insertion lying estimated 
with regard to the shape of the growth. Also it may be advisable to vary the active 
length of a radon seed in some instances. The track of the scleral incision is con- 
tinued into the growth for a short distance, as it has happened in one case at least 
that the neoplasm has been pushed forward and not tram fixed by the blunt-ended 
seed when this procedure has been omitted. The needle is then moved right away 
from the instrument table and not used again. Such malignant cells as may he 
imposed on the lips of the scleral incision when the needle is withdrawn are killed 
by the approximation of the radon seed. So far, there has been no instance of 
extra-ocular extension at the site of the insertion of the radon seed discoverable 
either at a subsequent operation, or on pathological examination of the excised eye. 

The seed i* now taken in the introducing forceps and inserted through the scleral 
incision with a slight wriggling motion. This forceps is held with the blades st an 
angle corresponding with the angle of the needle, so that the seed is inserted in the 
line of the tract made by the needle When the seed is safely engaged, it is pushed 
in gently by a dimple fashioned on the side or heel of the forceps until the end with 
the attached thread is just level with the sclera. There is, however, no harm in 
leaving part of the seed projecting above the scleral surface where it is not desirable 
to make a full insertion of the seed. The thread is black, and is cut so that 1.25 
inches are still attached to the seed. This is buried under the conjunctival flan 
and can be readily located at a subsequent operation for the removal of the seed. 
In one instance the thread was brought through the comer of the conjunctival Cap 
and strapped to the patient's (an infant) cheek with the idea of sparing a second 
anesthetic for the removal of the seed (On the eighth day after operation thi« 
child developed a coryza and, later, chest complications and a conjunctivitis in the 
operated eye. Hemolytic streptococci were found in cultures from this eye. The 
seed was removed and later a corneal ulcer and intra-ocular infection occurred and 
the eye was lo*t through panophthalmitis ) It is quite possible that microorgan- 
isms tracked along the line of the tliread and later entered the eye through the 
scleral incision. .Although it is difficult to be certain that such was the cau-e of the 
panophthalmitis it is a safer procedure to bury the thread and suture the flap care- 
fully and securely. 

In one case the apex of the seed was within 4.5 mm. of the edge of the optic disk 
as estimated by the ophthalmoscope. The seeds have been kept in for eight to ten 
days in every case. For the removal of a seed the conjunctival flap is opened up • 
and reflected. The black thread i- located and the seed gently withdrawn by 
traction in the axis of its line of insertion. In no ca»e has any complication such as 
hemorrhage, vitreous loss, escape of malignant cells, and breaking the thread at its 
attachment to the seed accompanied it* removal. In one instance when another 
seed was inserted into the affected eye some right month* after the first, there was 
either an insufficient amount of neoplasm to support the weight of the seed or it 
was not gripped securely by the lips of the scleral incirion, for it slipped into the eye 
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and could be seen suspended in the vitreous chamber with the black thread still 
attached to its end and passing out through the hole made in the choroid and sclera. 
It was recovered and made secure by attaching a small sterile rubber washer to its 
scleral end. 

When it lias seemed advisable to insert a second seed at a later date there has 
been no difficulty in finding the site of a former insertion ami recognizing it by its 
dark color, e\en after seventeen months, as in one case In 4 cases radon seed® 
have been sutured to the sclera o\er the site of the neoplasm and not inserted A 
fine groove is made around the circumference of each seed at its center and in this 
groove a thin black silk thread is run and firmly secured by tying To one end of 
this thread a fine half-circle scleral needle is attached and the seeds are fixed to the 
sclera in the desired position by suturing them Technically, this procedure !« 
more difficult than insertion, for the seeds are on the cun ed surface of the sclera 
and their spacing does not ensure a uniformity of the radiation The vitality of 
the overlying conjunctiva becomes unpaired and the wounds do not heal well In 
another case, an mtra-ocular sarcoma, sections were cut of an excised eye, which 
had been thus treated, and from a histological point of view, there was no evidence 
of any damage to the cells of the neoplasm by the rays months after the application 
of radium. The sclera was also unaffected, but there was necrosis of the oxerlying 
conjunctha. However, in another case, an angioma of the retina, this procedure 
has apparently been effective in destroying the neoplasm so far as can be judged bj 
clinical examination up to date. 

The quantity of radium used is to be judged in part 1>> the size of the 
neoplasm, in part by the radium sensitiveness of the neoplasm and nho b\ 
considering the patient’s age. According to Stallard, the area of tissue 
destruction for radon seeds is a 1.5 mm. radius for 0.7 millicuries, d to 5 
mm. for 2 millicuries; and 8 mm. as the maximum area for any strength of 
radon seed. A 0.5 mm. platinum filter is to be used in all instances. 

In recent years case reports are appearing, from time to time, in the 
literature of the successful treatment of choroidal malignant melanomata 
bv surgical diathermy. It is apparently a logical procedure and probahlx 
in the years to come will be a valuable asset in the treatment of certain 
other forms of choroidal and other interocular neoplasms. Savin and 
Pritchard 1 discussed in detail their successful treatment of such an instance 
The outstanding point in their procedure was the preliminary “sighting 
shot” with the diathermy needle which was made before the coagulation 
diathermy was carried out. Apparently this, according to their statement, 
was made accidentally and through faulty localization. Be that as it max 
it is a valuable step in diathermy coagulation of minimal melanomata 
of the choroid. Regardless of how perfect the localization may be trans- 
sclerallv, such a preliminary diathermy puncture can do no harm and will 
be x’aluable for the completion of the coagulation of the neoplasm. In 
their technique they used a flat W’ex'e electrode (the 1940 model) on a 
Iveeler diathermy unit with a scleral application of 120 milliamperes of 
current for three* seconds. The same technique has also been reported for 
the treatment of angiomatosis retime. Guiton and McGovern 5 reported 
two such instances. It is possible that angiomatosis retime may be better 
handled in properly selected instances bx diathermy than through the use 
of radium or of roentgen-rav therapy. The extent of a neoplasm may 
limit the application of the technique, but cases will appear xvherein it 
might he seriously considered as a probable procedure.^ 

To recapitulate — in general, in malignant lesions which arc to be treated 

• Brit. Jour. Ophth . xot 26. No. 12. Decomber 1942. 

i Amer Jour. Ophth.. Sen 3. vol. 26. No. 7. July 1913. 
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by radium or roentgen-ray therapy, we mu?t consider: (1) intra-ocular 
sarcoma of the iris; (2) intra-ocular sarcoma of the ciliary body and choroid; 
(3) glioma retina?; (4) angiomatosis retime; (5) a retrobulhar malignant 
neoplasm before enucleation; (G) a malignant neoplasm of the orbit, orbital 
neopla.'in after enucleation, and recurrences of sarcoma and glioma of the 
retina; (7) epibulbar malignant neoplasm; (S) malignant neoplasm of the 
lids, (9) angioma of the lids, the conjunctiva, and the caruncle: (10) prophy- 
lactic dos«> of radium after enucleation for intra-ocular malignant neo- 
plasms; and (11) a series of malignant diseases of the lymph and lirematie 
poietic tissues 

In some cases of --mall, sharply circumscribed sarcoma of the iris, it i> 
quite po^ible to do a complete iridectomy including that portion of the 
iris in which the lesion lies, so long as the portion of the lesion is such that 
one can be assured of being able to cut through iris tissue at its root, which 
i-s not involved by neoplasm cells. If this cannot !>e done, the iridectomy 
i- not permissible. If the iridectomy can be done, it should be followed by 
1500 to ISOft milligram hours of radium therapy. This is to l>e seriously 
considered especially as the lesion may be a melanoma with a low malig- 
nancy tissue content. All other instances should have an enucleation fol- 
lowed by prophylactic radium treatment as long as the patient has a 
healthy opposite eye- Radium treatment by the pack method and the 
superficial attachment, over the lesion, of radon seeds are the methods for 
local treatment. Stallard reported cures following the use of 45 X W 
milligram needles on sorbo-sponge. G cm. thick, with eleven applications for 
90 minutes, and one for GO minutes, a total dosage of 21S.75 milligram 
hours; and a second uneventful recmery wherein the radium was applied 
unscreened with a 7 mm. spatula for one application of 45 minutes, and a 
circular unscreened 1 cm. applicator of 10 mg., using two applications for 
30 minutes and three applications for GO minutes. In this instance. 45:25 
milligram hours was the total dosage. 

Sarcoma of the ciliary body is probably responsible for the largest per- 
centage of exten-ne metasta-es. Differential diagnosis is In- tween these 
condition^. that is, sarcoma of the ciliary body (malignant meLinomat.nl 
and retinal separation. Transillumination is a valuable diagnostic aid. 
(See Oiapter XXIY for the consideration of Retinal Separation.) Other 
factors are the duration of the impaired vision, the extent of retinal involve- 
ment. the tension of the eyeball itself, the condition of the vitreous, the 
presence or absence of the retinal tears, the distribution of the blood- 
vessels. the color of the separated retina. the presence of folds, and the 
absence or the presence of movement in these folds, etc., are of secondary 
importance. If a neoplasm is diagnosed as such, enucleation, followed by* 
therapeutic radiation, is without a doubt the logical procedure. Here al-=*'. 
radon seeds may be attempted in cases where operation i< refused or is not 
justifiable; not by implantation on to the ciliary body, however, but by the 
superficial attachment of a radon seed on the sclera over the site of the 
lesion. In Zentmayers* classification of 1 IS cases of malignant melanomas 
of the choroid, G2 per cent lived fi\ e years after enucleation and 30 per cent 
lived ten years after enucleation; i. r., in two-thirds of the cases the meta?- 
tases occurred during the fim five years, and on a ten-year period bn.-i- 
30 per cent only remained cured. 
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Sarcoma of tin* choroid lias three povsibiKtus for therapy : (1) enucleation 
and prophylactic radiation; (2) the implantation of radon beeds into the 
legion; and (11) Intend ami anterior pack treatment by radium. The order 
of their preference is ns stated. In spite of the position of this last pos- 
sibility, tnueii more can 1 m' slid in its fax or than such an abrupt dismissal. 
Wien one considers the tmnemlous percentage of such cases which termi- 
nate two to three y ears later with generalis'd lixcrund mediastinal inetas- 
tases it MTtns logical to consider, first, mnssixe radium irradiation, ex en 
to a deliberate destruction of the globe ns an organ of \ won — thereafter 
to proceed with the enucleation 'Hus statement is made e\ en considering 
that at the time of an initial emuleation. radtum had been implanted into 
the orbit followed by roentgen-my to the mediastinum and to the long 
1 huk*s. There is tu» doubt that our success in the treatment of malignancy 
of the ciliary body and the choroid i>. at the best, a x cry sorry achiex ement. 
Tins rcxcrsal of thera|H‘iitie procedures a direct intr.i-ocular implantation 
of n radium element (or emanation) cartridge will, without a doubt, 
destroy the eyeball, but if the intm-ouilur neoplasm is truly primary . it 
.should nisi prevent tile inevitability of the late metastascs seen when the 
reverse is the procedure carried out. 

Angiomatosis Retins. — Plate VI is a fundus drawing of angiomatosis 
retina 1 . 'Hie smaller of the two drawings illustrates at a focus the large 
peripheral tuft of neoplasm on the \ein seen in the npjier drawing passing 
townnl the jieriphery at three o'clock. This condition, while rare, is 
sjxvificnlly mentioned because it is so satisfactorily treated with roentgen 
therapy, on the one hand, and on the* other, when untreated, terminates 
so pathetically in the death of the patient from intm-cnini.il cerebral or 
cerebellar extension (landau's disease). (See pp. HfKJ and 010.) 

Glioma Retime.— It is in this condition that radon seeds hnxc their 
greatest application and gixe hot results. The question of immediate 
enucleation in the ease of a unilateral glioma of the retina is not easy to 
answer. If one can Ik- absolutely certain that the opposite eye is quite 
tiuimolvcd, then jK-rhaps enucleation is the best treatment. In bilateral 
glioma retime, boxxcver, or in the subsequent inxo|x*enient of the second 
eye when the first has already been enucleated, then one .should, without 
hesitancy, use a radon seed iiiiplantntion. If the response to this form of 
therapy is not satisfactory, one can always proceed with an enucleation. 
I'ufortmiatelv in certain instances the subsequent course of the case proves 
tlmt the enucleation failed to present intm-cranial extension, hewell and 
Pry* xvere faced with a case of bilateral rctino-blastoma in which the first 
eve was filled with a tumor mass with the second containing three very 
small lesions, the first of these present at the time of the first examination, 
the second later, nodules appearing two months later. I he first : eye was 
enucleated and roentgen -ray therapy was Used for the second, there was 
an initial shrinkage followed by a later proliferation of the tumor, and the 
second eve had to be removed. The patient recovered without subsequent 
intra-eranial metastascs. Fewell and Pry' state: 


A* recently as 1929 Poster Moore stated that in a 
in w hich the t umor in the second eye was only 

disk, on adx-icc of colleague-* at Moorfields, both eyes were enucleated. Hi* em- 
inent on this procedure later was that, “in the light of our present expe-nr^, re 
i Arrti. t)|>hth.. xol. 14, No 2. Ausn»t. JVJ5 
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should not again entertain the immediate removal of such eyes, nor consider it the 
proper procedure.” Suffice to say that present opinion indicates that in the pres- 
ence of an unaffected rye with useful vision, the affected eye should be enucleated; 
but in bilateral cases in n hich one eye retains useful vision, and in which ophthalmo- 
scopic examination indicates that, in all probability the optic nerve head is not 
involved, the proper procedure would be enucleation of the first eye with irradiation 
of the second eye. 

Recently, Stallard, 1 had to treat with radon seeds 2 children in whom 
the glioma was situated adjacent to the optic disk on the temporal side. 
In both these cases surgical access was gained as far as the dural sheath 
without apparent damage to any important structures. 

A strip of heated stent dental wax 4 mm. wide and 2 mm. thick u as taken and 
moulded to the sclera over the site of the growth and brought forward in the 
mendian of the neopla'mi to a point about 3 mm. or 4 mm. in front of the equator. 
The posterior extremity of this strip extended to within 1 nun. of the dural sheath 
of the optic nerve. See Figure &J0. The position of the lateral margins and 
anterior extremity of the stent strip were then marked by charring the superficial 
layers of the sclera with a few touches from the point of a fine heated probe. The 
strip was then removed and, with small eyeless cataract needles used for corneo- 
scleral stitching, two sutures w ere passed through the superficial layers of the sclera 
about 2 mm. in front of and 3 mm. behind the equator as shown. The ends of these 
sutures were left loo c e. The posterior extremity of the stent was reheated in hot 
sterile water and a radon seed pressed into its concave or anterior surface, the seed 
being so placed that with the stent strip secured in position it lay over the neoplasm. 
The strip with radon seed was then placed on the sclera and final adjustments were 
effected by heating a broad flat spatula and pressing it against the strip at the 
requisite points. The two sutures were then brought over the stent strip, which 
was slightly heated and softened where the sutures crossed it so that the}’ became 
embedded for about 0 5 mm. before being tied. The edges of the stent strip and 
any rough places were smoothed and rounded off by applications of the heated 
flat spatula. See Figure 541. The divided edges of Tenon’s capsule, the external 
rectus muscle, and the conjunctiva were brought together and sutured. The radon 
seed remained firmly in position; and w as removed on the eighth day. 

Others hare reported satisfactory results from the treatment of retinal 
glioma b> roentgen-ray therapv (not radium therapy as recommended b\ 
Stallard) the most recent of these being the report of Martin and Reese.* 
They covered in detail the general principles of therapy for this condition. 
Figure 542 from their original article is a cross-section diagram showing the 
path and objective of the roentgen-rays as directed through each of three 
passable portals. They (eel that, in general, the treatment should extend 
over a period up to twenty months, the intervals of rest being rather 
irregular and depending upon the reaction in the eielids and the conjunc- 
tiva, and ophthalmoscopic signs of activity in the lesion. Martin and 
Reese believe that the frequency of the treatments and the increase of the 
dose should be as fast and the total amount as great as is compatible with 
the comfort and health of the child and with preservation of the integrity 
and function of the eve and adnexa. Under such a plan, the treatment will 
necessarily extend over a period of several months. One of their patients 
had almost complete regression at this time, after five months and 54 
treatments. This was the most rapid regression in their experience. In 
one case, the patient received 13,000 r. to the temporal portal over a 
period of twenty months. The skin over that portal was blistered on two 

t A New Technique for the Application of Radon Seeds to the Sclera in the Treatment of 
Gtioma Retinae, Brit. Jour. Ophth.. October, 1938. 

a Arch. Ophth., vol. 16, No. 5. November. 1936 



Angiomatosis retinas (von Hippel's disease). Lower illustra- 
tion shows a tuft of peripheral neoplasm; the extension of 
vein. A, passing toward the periphery. 
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_ Fiu WO — The external rectus muscle has been divided and the eye rotated in the na-uil 
tide by a suture passed through the tendon of the muscle The insertion of the inferior 
oblique muscle and the posterior port of the sclera are exposed The stnp of stent dental 
wax is shown in position above the insertion of the inferior oblique muscle (Sullard Brit 
Jour. Ophth , October. J93S ) 



(<) (•') 


Fio 541 —a. strip of stent dental wax moulded to sclera ft. radon seed emliedded in stent, 
e sclera (0 is a cross-section through the strip of stent holding the radon seed, (if) method of 
suturing the stent to the sclera (Stallard. Brit Jour Ophth . October. 193S ) 


Naasl Anterior 

Portal Portal 



Flo 542.— A cross-eertion diagram showing the path and the objective of the roentgen- 
rays as directed through cxeli of the jmrtals in turn. (Martin and !tee«e: courtesy of Arch. 
Ophth., Nov ember, 1936 ) 
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or three occasion? but healed within a few weeks after the treatment was 
halted. After the skin had healed, the treatment was resumed. Such 
large total doses in roentgens are meaningless unless considered in relation 
to the size of the portal, the size of the individual dose, and the length of 
the period for the total treatment. The cilia sometimes drop out with the 
first marked reaction in the lids, hut usually return. Each portal, there- 
fore, receives a treatment about every five to seven days. An individual 
dose of 250 r. (roentgen-rays at 200 kilovolts and 30 milliamperes, with a 
filter of 0.5 mm of copper and 2 mm. of aluminum) per treatment is 
rather less than can be tolerated, and with 400 r., the marked reaction in 
the skin and conjunctiva comes on earlier, so that it is too often necessary 
to interrupt the series in order to permit the reaction to subside. Usually 
they begin by including a direct portal to the eye as well, but after about 
1S00 to 2000 r. photophobia developed they had to discontinue the use of 
this anterior portal, and proceed with the other two alone. These figures 
for dosage and tbi-* discussion apply only to circular portals 2.5 cm. in 
diameter. With portals of different sizes, a different set of figures for dosage 
would apply . 

This type of therapy as outlined is probably the ramt extensive and 
heaviest irradiation which has ever been carried out. Martin and Reese 
state frankly that glioma retinre is not radio-resistant contrary to their 
earlier conviction, but that it was necessary to employ highly fractionated 
large total doses through limiting portals so as to confine the beam of roent- 
gen radiation as much as was possible to the region of the growth itself. 
All eases of glioma retinre should have prophylactic radium therapy or 
roentgen-ra> therapy to the orbit following necessary enucleation. 

The combined intra-crania! and orbital operation for retinoblastoma, 
recently recommended and reported by Ray and McLean, 1 is one possible 
means in cutting down on the altogether too high mortality incidence of 
this condition. McCrea showed a mortality rate of 4f) per cent, which, 
it seems, can and should be low ered. The operation is to be done by a 
neurosurgeon and as such helongs within his field of surgery. 

Angiomatosis retime, before the use of radon seeds, w ere universally hope- 
less and ultimately ended in Lindau’s disease. The recovery that Stallard 
reported followed the implantation of three 5 millieurie seeds, 10 mm. from 
the limbus in the tw o-thirty o'clock meridian. Six months later the fundus 
showed no evidence of neoplasm, the site of which was represented by a 
pale area stippled with flecks of brown pigment. The vessels which 
originally supplier! the neoplasm w ere completely obliterated. 

Malignant neoplasms of the orbit which appear prior to enucleation are 
most difficult to diagnose. The retrobulbar implantation of radium ele- 
ment in cartridges and/or deep roentgen-ray therapy should be utilized in 
these instances, only after the exploratory orbitotomy has been done. 
Even if the surgeon is reasonably satisfied that he has obtained a complete 
surgical extirpation, it is still quite necessary to continue with the radium 
or the roentgen-ray in every instance of malignancy. Cases inoperable 
from the start should have an immediate therapeutic evisceration of the 
orbital contents, even to a complete exenteration if indicated, and radium 
therapy thereafter. Retrobulbar malignancy, which extends into the 
orbit from the continuous tissues as the nasal accessory sinuses, adamantin- 
» Ray, B S , and McLean. J. M., Arch Opbth . vnl 30. No. 4. October. ]W3. 



MALIGXAXCY IX AXD ABOUT ORBIT AXD GLOBE 


911 


oma from the jaw, meningioma from the intra-crania I cavity, and meta- 
static lesions from a distant point of the body are hopeless from the start. 

Malignant neoplasms of the orbit which appear as recurrences following 
an enucleation should be treated by the implantation method, with the 
addition of any surgery necessary for the removal of gross bonv extension 
and especially the removal of sequestra* when these appear. 

Epibulbar malignant neoplasms are amenable to treatment and usuallv 
give a Very high percentage of complete reco\ cries. Stallard treats them 
with circular, square, and rectangular brass applicators mounted with a 
button and containing unscreened radium salt This is held in place with 
varnish in a shallow trough on a flat surface. The 1 centimeter circular 
applicator contains 10 milligrams of radium salt and the square and rec- 
tangular applicators (2X2 and 2X1) contain 21) milligrams of radium 
salt. These applicators are usually screened by 2 mm. of lead foil. 23 sheets 
of black paper (to remove the negligible alpha rav s) and a cov enng of sheet 
rubber; 1 mm. of silver with 20 sheets of black paper and l sheet of rubber. 
Thirty-five to 100 milligram hours, in fractionated doses, of three applica- 
tions is probably tbemaximum necessary for these cases In some instances, 
the epibulbar neoplasms may be so extensive that pre-irradiation removal 
is indicated. The operator should use a fine cautery tip for this and not 
sharp dissection. 

In cases of malignant neoplasms of the lids, one should not only consider 
radium and roentgen-mv therapy alone or those combined with surgical 
removal, but also their removal by surgical unipolar electrical figuration, 

e., diathermy coagulation current. Manv small neoplasms well away 
from the lid margin so that subsequent ectropion cannot occur are yerv 
nicely treated by this means. The radium therapy is either bv direct 
contact or through the pack method using from 20 to 50 mg. of radium for a 
total of 200 to 500 milligram hours over a period of a few days to several 
months depending upon the size of the lesion ar.d the rate of response from 
the initial treatments. 

Angiomata of the lids of the conjunctiva and of the caruncle respond v cry 
well to radium therapy. Fifty mg. tubes of radium emanation properly 
screened can he attached directly to the lesion using from one to three 
treatments for a total of 30 to 100 milligram hours depending whollv 
upon the size of the lesion. In general, hemangiomata when first treated 
respond by dilation of the vessels with a later complete sclerosis of these 
vessels and vessel channels. Brown pigment present in the hemangioma 
before the treatment mav remain after radium therapy 

Prophylactic treatment of the orbit following an enucleation for an 
intra-ocular neoplasm should be carried out immediately after the enuclea- 
tion, the radium being implanted while the patient is still in the operating 
room. The radium element should be used in 25 or 50 mg. cartridges for a 
total of 1800 to 3000 milligram hours and properly screened to prevent 
unusual and unnecessary necrosis of healthy tissue; 1000 milligram hours 
is the usual initial dose, the remainder at two weeks intervals. This type 
of necrosis is very slow in recovering and if this complication does occur, 
one should keep the socket as clean as is possible by frequent irrigation 
with a weak solution of potassium permanganate and continue a dressing 
over tlu* palpebral fissure with a light gauze packing within the socket. 
After evtrv enucleation for intra-ocular malignancy, the operator should 
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insist upon an early microscopic examination of the optic nerve stump to 
determine the presence of migrating tumor cells. If the^e are found to be 
present, further radium therapy will be necessary. 

The treatment of lymphoma or lymphoblastoma including: (1) Hodg- 
kin’s disease— sclerosing lymphoblastoma; (2) Iymphoendothelioma; (3) 
lymphosarcoma; and (4) lymphatic leukemia, is usually a hopeless matter. 
(See section on Exophthalmos, page 59; also page S97.) The prognosis is 
poor, in that the disease is usually fatal. In addition to the general treat- 
ment which is carried out by the medical men for the*e conditions, roentgen- 
ray therapj should be used in large total fractionated doses. This will 
probably ghe temporary relief, and it does reduce the size of the lesions, 
though unfortunately not permanently so. 

PLASTIC REP Am OF TUMOR SITES 
(See Section* on* Plastic Repair of the Lins) 

Most of the cases coming within this das.-, are connected with the oper- 
ative treatment of epithelioma, the remaining, with orbital repairs follow- 
ing the complete evisceration of all of the orbital contents because of 
retrobulbar, periosteal, and intra-ocular malignancy. In the former case, 
that of epithelioma, the plastic work is best done at the time of the removal 
of the tumor. If the surgeon simply removes the growth, and closes the 
operative regions, severe scarring will result, with malposition of all of the 
tissues, making later plastic repair quite difficult. It is of interest to note 
that de Lapersonne advocates the use of true early autoplasty to correct 



defects from injuries at the time the accident or wound is at first treated, 
in this way obtaining immediate primary healing and the prevention of 
later severe deformities due from the extensive loss of tissue. He ala) 
recommends saving all possible tissue of the lids at this time, e\en the 
roughest of skin tags, the^e to he combined with pedicle and sliding flaps. 

Throughout the various subsections of this text, malignancy has been 
considered as part of the material presented. This is seen under lid recon- 
structions, lid deformities, the use of sliding flap* (Imre’s technique), and 
conjunctival defects. A technique representative of the group is fittingly 
presented here in this detailed subsection. It is rather similar in part, and 
probably inspired by other procedures, though of itself peculiarly individual 
to McLean. 1 Figure 544 illustrates the stereoscopic pictures of his ca>e 

* Am Jour. Ophth . 24, N'o. 1, 45. January. 1941. 
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from die Wilmer Ophthalmological Institute, showing a rapidlv developing 
growing mass on the right upper lid, 14 mm. b\ 5 mm bv 5 mm in size, 
involving both the skin and the conjunctival surfaces. Figure 540 shows 
the specimen following a complete resection according to McLean's 
sketches, Figure 545. Iaiteral incisions were made through the underlying 
tarsus and the conjunctiva involving the greater part of the lid surrounding 
the tumor. 



Fia 514.— Stereoscopic appearance of the tumor (McLean, courtesy of 
Am. Jour Opbth ). 
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was mobilized, its edge freshened and attached to the levator muscle above with 
buried gut sutures. A strip of orbicularis muscle was isolated from the remainin'; 
root of the upper lid and swung down over the new-formed tarsal plate. Loose skin 



Flo. 546 — Tumor and Ld portion fotlowine rejection (McLean, court c«v of 
Am Jour. Ophth ). 





between the relaxation triangles w as mobilized and used to cover the denuded ares, 
the lower border being sutured with Sue silk to the edge of the lower hd. Tfce 
other skin incisions were similarly closed with fine silk and a pressure dressy 
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applied. Pathological examination revealed a basal-cell carcinoma Healing was 
uneventful and the lids were left closed for eight weeks. The lids were then sep- 
arated under field-block procaine anesthesia. Opening and closing of the lids were 
well performed. Six weeks later a lash graft from the opposite brow was placed in 
the upper lid according to the method of Wheeler to complete the restoration of 
preexisting structures. There was complete restoration of sensory as well as 
motor function. 



Fio. 548. — Landolt's blepharoplasty. First step (Torok and Grout ) 
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Fio. 549.— Landolt’s blepharoplasty. Result. (T6r6k and Grout ) 
Fio. 550 — Rlchet’s plasty. Result. (TorSk and Grout.) 


Figure 547, .1, shows the case before the tarsorrhaphy was sectioned, 
li. immediately after that; and C, the postoperative closure possible in ^ 
new formed lid. It illustrates very well the use of a combined conjunctival 
and skin technique for the treatment of these conditions. 

If it is thought advisable to follow these reconstructions with roentgen- 
ray therapy, one must he certain that complete healing has occurred hi 
the transplanted tissues, because rapid devitalization does occur in grafte* 
areas with premature roentgen-ray therapy. . 

Figure 543 describes the repair of the upper and lower lids at the inner 
cnntiius following the removal of a lid epithelioma. It is not anticipates 
bv the author, nor bv the operator of this ease, Hoy of Montreal, that it 
will suffice and ansvv'er for the correction of every case of lid epithelioma 
but it most certainly should suggest to the ophthalmologist a scheme lor 
his case under consideration. .. , . 

The use of the classical V-Y incision and sutures can be applied for 
moving relatively large portions of soft tissue toward or awav from an 

^eSe'flnps from the adjacent resigns, free skin OlIirr-TiiirfMih, and 
demnwpidcrmic (Wolfe) (Tafts are all available, arcnrdinc to anj one ot 
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the many methods recently discussed. The^e pedicle flaps may be taken 
from the neck or from the chest by a delayed flap transplantation method in 
the case of extenshe defects under correction. Dieffen bach's plasty, as 
modified b\ Arlt-Blaskovics is to cut the flap with a narrow pedicle so that 



Flo 552— Modified Riche t 'a plasty for lower lid. Result- (After BbAovirs. from Tor&k 
and Grout.) 



PLASTIC REPAIR OF TUMOR SITES 


(117 


the entire flap lias a hatehet-like shape. Landolt suggested sliding over 
the unoperated portion of the lid (Figs. 548 and 549), the secondary defect 
being filled in by a small temporal flap or through a modification of the 
method of Jlichet, who uses descending pedicle flaps with their pedicles at 
the canthal angle (Modification of Blaskovies) or two flaps, descending 
and ascending with an interchange in their original position (Figs. 530, 
551 and 552). 

The methods of Celsus-Knapp and of Burow, singly or combined, all 
are worth consideration. They are not new methods, but they are imalu- 
able for the immediate plastic correction of tumor sites. 

For the smaller defects present at the canthi, the canthoplastv of ILwier 
is convenient. He uses a boot-jack-shaped flap and turns this into the 
canthus. Blaskovies also modified this somewhat by turning in upon the 
canthus a solid triangular flap to cover both upper and lower lids at the 
same time. Kovacs recommended a strap flap for the outer canthus (Figs. 
553 and 554). 

Mobilio has modified these plastics somewhat in a case which he re- 
ported. 1 After the removal of the epithelioma a defect was present, occup.% - 
ing the middle third of the ciliary margin of the left lower lid. The remain- 
ing skin margins when approximated formed an area about one-half of the 
normal surface of the eyelid. A canthotomy was done and the skin im iMon 
of this prolonged in the line of the palpebral fissure upon the teroporo- 
palpebral area for 5 cm. A second incision was made at the outer extremity 
of this, directed obliquely downward and outward. In this way, a cutane- 
ous flap was outlined. This was lifted and moved in toward the inner edge 
of the coloboma. By a suture the outer extremity of the superior border of 
this was joined to the lid at a point corresponding to the external commis- 
sure. The remaining two branches of the coloboma were then closed and 
the lid fixed below by a retaining suture, and another near its free border. 
The conjunctival fornix was then restored by deep sutures. The outer 
triangular defect was well undermined upon its external edge, and then 
turned inward and closed with interrupted silk sutures. In this waj the 
line of tension sutures was displaced from the flap upon the lower lid, to a 
certain extent, and later deformity thus minimized. This case of Dieffen- 
bach plasty shows how easy it is to apply one of the many different forms 
of sliding and pedicle flaps to close an operative defect. 

Wright reports Buediner’s modification of the classical Dieffenbach 
blepharoplasty. 2 In this, after the triangular resection of the lower lid and 
its conjunctiva and before the flap outline is moved into position, the tarsus 
and the conjunctiva are replaced by a composite flap from the back of the 
ear. This consists of semi-lunar pieces of skin and cartilage, attached to 
each other, with a common straight edge somewhat shorter than the edge 
of the cheek flap. The skin is approximately three-fourths of a circle, the 
cartilage one-fourth of a circle. This flap is applied to the deep surface of 
the skin flap from the cheek, straight edge to straight edge, the surface 
epithelium of the ear towards the globe. It is held in position by two or 
three double-armed sutures passed through from behind forwards, a short 
distance below the free edge, and tied externally upon beads. The DiefFen- 
bach flap is then completed, and the triangular area filled in as soon as is 

> Goo. di ocul , Naples, 3. 91, 1922. 

* Beit Jour.Ophth , London, 8. 5S, 1921. 
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possible. When one considers the severe defects possible because of exten- 
sive malignancy, then it will be appreciated that large and extensive flaps 
oftentimes must be used from the different available regions no matter how 
distant (Figs. 555 and 556.) 

The second type of postoperative deformities presented has to do with 
socket eviscerations. The repair of these, unfortunately, cannot be done 
until some time after the primary operation, for the operator must be 
certain there are no malignant recurrences within the orbit. 

When the time is right for restorative surgery, the socket will be filled 
with scar tissue, the outer canthus deformed, and the lids in complete 
entropion The first stage is the removal of all of the contained scar tissue. 
After that, correction max be obtained by the implantation of a graft over a 
mold , or by the u«e of a pedicle flap into the fundus of the socket. The lids 
must be released, and their raw posterior surfaces covered with epithelium. 
This may be done at the same time the fundus is repaired with the graft 
oxer the mold, or according to the symblepharon method outlined by 
Morax. The case will be completed after the repair of the canthus by one 
of the several methods already explained. In these cases the plastic 
operatix'e work should not be started until the patient has completed a 
course of treatment by radium or by roentgen-ray. 
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Advancement of ocular muscles 205. 200, 
207 

Air injections for double perforation* of 
the globe, S71 
Alkalis, 805 
treatment of, SC7 

Ammonium chloride solution, burns of con- 
junctiva, Sfw 

tartrate solution, bum* of conjunctiva. 
867 

Anesthesia, cataract, 616, 617 
facial nerve blocking, 16 17 
inhalation of, IS 
injection of, 16 
installations, 15-16 
intravenous, 18 10 
nerve block mg, 16, 17, 18 
ojierating room technique, Chap 1 
postojKTutive procedures, t'liap I 
preoperative procedure*, C’bnji. I 
rectal, 19 

retinal separation, 829 
role of assistant, Cliap. 1 
Aneurysm, cerebral, 44 
orbital, 48 
pulsating, 46, 74, 81 

Angiomatosis retina’, fundus appearance, 
907 

Ankyloblepharon, 302, 320 
Anterior cliamber, nnatomy of, 490 499 
circulation of, 499 

evsts of, differential diagnosis of, 588, 
589 

retention and implantation c>st* of, 

surgery of, 534, Chap XVII 
Aphakia with retinal separation, 81S 
Araclino-dactjbsm, C07 
Assistant, surgical, position foi, 21 
role of, 23, 24 


B 

Bactert v in conjunctiva, 20 
Binocular vision, 161 
Biplane fluoroscopy, 886 
BlepharochaJasis, 297 
etiology of, 297 
Blepharophimosis, 290, 320 
Blepharoplasty. See Clmp XII 
Blepliaroptosis, 3G4 See Ptosis. 
Blepharospasm, 282 

Blood, diseases of, relationship to evopli- 
thalmos, 56 
Bone cyst, 36, 60 


Bums of conjiim tiva, ammonium chloride 
solution, 865 

tartrate solution, neutral, 867 
Buplitlninuc., 701 -Vc Glaucoma 


Cvnalklli, pathnlogj of, Chap III 
repairs of, Cliap X 
Cnruhculus, re-pair of, 102, 104 
Canon’s law of denervation, 362 
CantlinpLwty, 319 
Canthotomv , 319 
C ant Ini', defornntv of, 32S 

external cantlial angle correction of, 
320 

free 'kin graft correction for, 330 
pedicle graft correction for, 329 330 
Cai bon dioxide burns, 865 
Cartilage, car. for notching of lid, 305 
formalized, Cliap \ II 

Tenon’s capsule implants for, 133 
graft, 482 
cadaver, SS 
floor of orbit, 87-88 
root of orbit, 82 
wall of orbit, 81 
Caruncle, surgery of. 313-314 
C’atarac t, complications of, earlj , 663 
•ns prolapse, 660 

subchoroidal hemorrhage. 667 668 
sulfa drugs, 669 
vitreous prolapse, 666 
late, 664 

conjunctivitis, 66S 
Desremitis, 670 
epithelial proliferation, 600 
hyphemia, 673 
iridectomy, CS5 
ins* prolapse, 674, 675 
intis, 677, 678 
keratitis, 689 

non-formation of anterior chamber, 
672 

ophthalmitis phaco-anaph> lactogen- 
ica, 678 

postoperative delirium, 672 
retained cortex, 679 
retinal separation, 688 
rupture of wound, 675 
secondary glaucoma, 68S 
subchoroidal hemorrhage, 671 
sympathetic ophthalmia, 6S3-GS4 
diabetes and insulin, 594 
differentiation of, 590 
dislocated lenses, 607, 647 
etiology of, 590, Chap XVIII 

( 925 ) 
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Cataract, macular perception In, 592-593 
Morgagnian, GOG 
glaucoma, in, 654 
postoperative diet, G60-GG1 
preliminary iridectomy, 601 
procedures, 059 

senile, peripheral iridectomy, €01 
suction extraction, 650 
«urgery of, after-cataract discission, 
indo-eapmlotomy, 6S2 
anesthesia for, 616-617 
hndle suture, 020 
rap'ulectomy, 03S 
capsulotomv with iridectomy, 633 
without iridectomy, 636 
complications of. Chap XX 
conjunctival flap, 624 
sutures, 624 

contraindications and indications for 
varied procedures, Chap. XIX 
differential diagnosis of. Chap XVIII 
discission in, 610 
enoophaie in, 651 
fixation of globe, 619 
general considerations for, 590-591 
in diabetics, 594 
incision in, 621, 625 
indications for \ancd procedures. 
Chap. XIX 

intra-capsular extraction, 639 
discussion of, 605-606 
Smitb-Indian, 65S 
linear extraction, 613 
complications of, 615 
loop extractions 646 
peripheral indotomy, 637 
position of assistants, 61 S 
postoperative, G06-GG1 
preliminary iridectomy, 600 
preoperative investigations, 591 
principles of intracapsular extraction, 
639 

surgical indications 602, 603 
pathology of, 597 
comphcata, 600 
congenital, 597 
high myopia, 599 
sende, 601 
tetany, 599 
traumatic, 59S 
principles, 596 

technique for cataract operations. 
Chap XIX 

with artenal hypertension, 594, 593 
sutures for, 627, 62S, 629, 630, 631, 632 
removal of. 632 

Cathode electrohsis for retinal separation, 
S4S 

therapy for retinal separation, S50 
Ca>emous sinus thrombosis, 49, SS 
differential diagnosis of, 51 
etiology’ of, 50 

relationship to intracranial path- 
ology, 54-56 
symptoms of, 4S-5I 
Cellulitis ot orbit, 35, 55, Chap. II 
Cervical sympathetic nervous system, 46 
irritation, 344 
Chalazion, 295 
burrs for, 296 


Check ligament', 174 

Chiasm, relationship to strabismus, 160 

Ciioroid detachment, 677 

gubcboroidal hemorrhage, 677 
Ccdoboms of lid, 321 
acquired, 327, 32S 
congenital, 321 

Conjunctiva, calcareous concretions of, 521 
cicatricial conditions of, 502 
surgical correction, 503 
congenital defects of, 502 
cultures of, 592 
cysts of, 516 

defects of, mucous membrane correction 
of, 521 

in trachoma, 51S 
dermoid of, 502 
epithelioma of, 501 
flaps of, 522 
foreign bodies in, 506 
granuloma of, inflammatory, 501 
gumma ta of, 501 
ophthalmia nodosa, 521 
papillomata of, benign, 517 
malignant, 500, 501, 51S 
plastics, 522, 523 
sarcoma of, 501 

smears and cultures, procedure® in, 20 
surgical conditions of, Chap. XV 
tuberculous of, 521 

Conjunctival flap for svmblepliaron, 459 
graft for svmblepbaron, 457 
dacryocvstorhino'tomy, 119 
Contact gta&cs, 563 
Cornea, anatomy of, 494 
blood staining of, pararente't#, 535 
rj $ts of, 566 
foreign bodies in, 52S 
pasteurization of, 537, 53S 
scan of, 540 

staphyloma, complete, 559, 561 
limbal, 559 

surgical conditions of. Chap XVI 
keratoplasty. Chap XVI 
tattooing, 53S 

combined with iridectomy, 53S 
transplants, 541. See Keratoplasty, 
traumatisms of, 532 
tumors of, 56S 
ulcere of, 529 
Corneal paracentesis, 535 
Comco-scleral trephining, 70S, 746. See 
also Glaucoma, 
complications of, 757 
conjunctival flap for, 747 
liand trephines for, 751 
indectomy-indotomy, discussion for, 
i o4 

mechanical trephines for, 752 
Cul-de-sac re-torations. 457 
after enucleations, 142 
Cyclodialysis, 715, 7S0. See also Glaucoma, 
combined mth filtering operations, 749, 
7S7 

complications of, 747,_7S4 
contraindications to, 746, 7S4 
histology of, 743, 7S0 
technique of, 744, 7S1 
Cystectomy, 121 
• ‘epiphora, IDS, 110 
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Cj direrru*, Kro* nl* In npmtiim for, PI 
Cj*t* of anterior rhanilmr, 5fcs 
of Unit*, liO, SIR 

Jl1CTI<IM* of, fiO 

rurp'n of, RI7 
of (j.L*. 232 
of orbit, Ti S 

dtagtuci* of, 18 


D 

Humor wrmrt*T, indication* for. I2'i 
trdinicpie for, 121 
l)arrjor%»tm«, wuto, 121 
rhmntr, 111 
oMnicltvc, MV* 

rtintramdimtnm*, to rurpr\, 12'* 
fi-tulr, lift 

ol**tmctl\e, chronic, metal jHi't***, 10»» 
m (anjlr jirolx-*. |0»» 

Mippuiattw. acute, I 0 > 

Pacrj <*•> -torhum- tomv. ArnigaV t*ch- 
nique for, 112 

S. (’lark’s tr* hnique for, 1 1 1 
l)uput\-Dut* tnj**' t«flinnpw for. 1 1 1 
failure-' III, 111 

Hrlmhot/ Clinic technique for, ) 12 
llniiU'Wot technique, 110 
indication* for, 12.1 
MxcM dim’s technique for, US 
M <*■!.< r-TutiV technique for, 1 U 
StalLtrtl tcrlinti|iir, UP 
\VnghtV technique for, 11.1 
ZamrklV technique for, 1 1 1 
P.lirmm, catarart, 1.72 
IS ranc graft. 211. $*r Permoplvt 
Pernio* pi<|>*rmal graft**, ectropion, 43<» 
DennopU.t, 2.11 

IM.xchment of retina Srr S< |»n ration of 
retina 

Diathermy for rt tinal n jwration, Mis 
Diet in cataract, 22, 23 
l)i«n<.-ion £rf Cataract nromlurc*, (lists 
XIX, XX 

Drwmp, iinvun 1 , nr Mile for, 1.13 
for ke ratiKiinus Sn2 
for pla»tte Mirgrrj , 183 


E 


IkTom tenti*, (107 

Ectropion, (’Imp XII 
aftir eliur hilt Kill", 138 
< iratrinxl, 42.1 

epithelial graft correction, 43.1 
fascia lata correction, 420 
gatvanocauti ry, 4 IK 
scar resection, 42.1 
w itli loss of soft ti*Mie, 427 
paralytic, 421 
senile, 41R 

spastic, orbicularis tmo-plant, 418 
suture"! for, 420 
wedge resections, 421 

Elliot’s trephining. See Corrien-*elrral 
trephining 

Enophthalmos, surgical correction of, 340 
cartilage graft for, 350 


443, 


Inophtlialnws surgical cornctimi 
f L-ria graft for, 331 
’ntn'pion, 4 10. (’lap XII 
IUa-coMr’s r>|v ration for, 4 17 
correction of, k suture-, 411, 412 
Ewing or* ration for, 4 1 1 
mollification of. 414 
g-ihanocaiitm for, 418 
Hotz-Anagno"taki* op. ration for, 

411 

Machek operation for, 447 

Mellcr’* grouping for. 411 

tan Milligan ojx ration for, 448 

I’auas on* ration for, 447 

Miturra for, 420,441 

upjier lid, Trail tar V operation for, 4.14 

\ ogt op* ration for, 4 17 

with swnhlt ph.irun, 413 

with trachoma, 411 

Ha-area’s ojtoralion for, 411 
Zieghr gnlvaiioenutcrj for, US 
.ntirlratton, allied otierution- Chap l\ 
am-the-ii. 130 
Fru*t-l,atig technifiue. 131 
Fuchs’ technique, 131 
implant- in Tenon’s c.ipMile, 133 133 
il* laved, I II 
Whitler'a rpherii, 133 
indication* for, 127 
ilectite, 127 
imp* rat lie, 12S 

Muh— Dimitry operation for. 13'» 
O’Connor’" terlmirpie, 139 
opticrvciliary murcctomy for, 141 
‘iinple, 1 30 
’pihlcplianm, 301 
'pirnnthu*. cimp. mtal, 333 
traumatic, 337 
with conp. mtal fi-ure*. 331 
ipidennal praft*, ectropion, 43fi 
pinhora, 102 

after cv«tcctomv, correction for, I > - ih 
correction of, 102 103, 121 
I’pithihai cj*t«, 18S, 701, 701 
: Xi*cr ration*, 138 
indication* for, 129 
[Ixenterntion* of orbit, 99 
indications for, 128 

iXophtlialmo*, approach of, trail-frontal, 
7S 

Axenfcld’* suture for, 340 
bilateral, anatomical, 3G 

di*ea«e* of blood, Ivmph, and hemato- 
poietic system, 3(’> 
inflammatory, 30, 37 
traumatic, 30, 37 
cholesteatoma, 54 

di-caso* of blood, lymph, and bemato- 

K .ietie Bystem, 3fi 

minatory prore—c*, 81 
na-al accessory sinus relationship, 
48, 49 

pathology of, 49 
malignant, 37 

iios t-t hyroi d eet omy, treatment of, 3S, 
39 

Mikulicz’s di-ease. 54, 56, 57 
myosite*, 35, 53, 225 
nasal accessory sinus pathology, 54 
relationships, SI, 82 
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Exophthalmos, operative treatment of. 55, 
70, 77, 311, 319, 339,349 
orbital pathological changes, 37 
paradoxical, 37 

post-thyroidectomy, 3S, 40, 42 
pseudo-exophthalmos, 37 
p<eudo-tumor, 52 
pulsating, 44 

operative treatment of, 45 I 

Shugrue’s technique for, 7S 
space-taking lesions, 5S 
adamantinoma, C9 
benign tumors, fibrous and bone 
tusue, 61, 62 
carcinoma, 73, 74 
cylindroma, 69 
cysts, 58 
endothelioma, 70 
gumma ta, 5S 

hemangioma, lympliangioma, 70 
neural and glial tissue tumors, 71 
rhabdomyoma, 71 
plasmoma, 70 
psammoma, 69 
sarcoma, 73 
sphenoidal ridge, 73 
surgery for, recapitulation, 44 
thyroid disease, types of, 39 
unilateral, 34 
anatomical causes, 35 
diseases of blood, lymph, and hemato- 
poietic system, 35 
inflammatory, 35 
myopia, 35, 36 
space- taking lesion*, 35-36 
syphilis, 52 

tenonitis, 52 i 

traumatic, 35 
traumatisms, 44 
tuberculosis, 52 
xanthomatosis, 55 
Extraction of lens See Cataract. 

table of various indications for, 602, 
603 


Ej eball, anatomical factors connected with i 
surgery, Chap XIV ' 

circulation of, Plate U i 

projection of anterior segment of, 493 
of posterior segment of, 494 
Eyebrow, free skm graft correction, 24S, 
251 

pedicle flap correction, 252 
scalp graft correction, 253, 254 
Eyelids, malignancy of, 290 
malignant growths of, 2S4 ( 

repair of fresh lacerations of, 306 
See Blepharoplasties, Ectropion, Entro-j 
pion, Ptosis. 


F 

Facial nerve block, 61S 
Fascia l3ta, 256 

application of, 254, 259 
for keratoeele, 530, 531 
ptosis of eyeball, 25S 
source of, 223, 255, 256 > 

Flaps. Ste Blepharoplasty, Ectropion, Lid , 
reconstructions 


Foreign bodies, magnetic. Ste Traumatisms 
to the globe. 

non-magnet ic. See Traumatisms to 
the globe. 

Fornix. See Tarsus resections. 

Frost-Lang operation, technique of, 135 
Fusion, conditioned reflex, development of, 
163-165 

G 

G u-vaxocxctert in ectropion, 4IS 
in entropion, 44S 
in retinal separation, S06 
Gas, war, treatment, S66 
Gaucher's disease, 56 
Glaucoma, absolute, cvcJodiathermv, 731, 
735 

diathermy with quill puncture, 691, 731 
Bowman's iridectomy for, 723 
cataract with, 654 
corneo-sderal trephining, 70S, 746 
cataract formation m, 762 
complications of, 757 
contraindications to, 70S, 709 
indications for, 719 
ins prolapse, 760 
late infection*, 763 
technique of, 746 
cyclodialysis for, 715 
combined with external filtrating oper- 
ations, 7S7 
complications of, 7S5 
contraindications to, 7S4 
magnesium implant, 7SS 
technique of, 7SI 
differential diagnosis of, 704 
absolute, 697 
acute congestive, 696 
bupbthalmos, 701 
chronic congestive, 697 
simple non-mfla minatory, 692 
secondary, cap'ulo-cuticulare, 697, 
69S " 

corneal wounds, 699 
dislocated lens, 700 
epithelial cysts in anterior cham- 
ber, 701 

essential 3tropby of ins, 700 
high myopia, 699 
incipient cataract, 699 
intra-ocular hemorrhage, 700 
in> prolapse, C99 
intie, 699 

nsvus flammeus, 699 
traumatic cataract, 699, 700 
with syp hilis . 700 
dory 1, 696 

essentials for/and of an indectomy, 725 
filtering cicatrix, histology of, 712, 713, 
714 

gonioraetry, 692 
gonio*copy, 692, 693, 705 
hypotonia, 724, 763 
individual indications, 704 
indectomy in, 707 
cataract knife incisran, 724 
complications of, 726 
contraindications to, 6^5, 726 
essentials of, 725 

subconjunctival route for, 721, 722 
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Glaucoma, iridectomy in, technique of. 681. 
720, 722 

with cyclodialysis, 71 G 
with sclerotomy, Barkan’s, 732 
iridcnclci«i% 700, 736 
complications of, 741 
contraindications to, 741 
indications for, 719 
technique of, 730 
lrido-eomeo-sclcreetomy, 773 
irido-selereetomy, 765, 709 
complications of, 777 
contraindications to, 775 
Curdy, "ab externo,” 776 
pomotuniy, Barkan's, 705 
Griscom’s, 773 
indications for, 775 
Lagrange, 7G9 
poclcet, 775 
inuotasis, 740 

indotomy, Curran's and Fuchs', 727 
indotorsion, 744 
retinal complications, 765 
sclerectomy in, 70S 
anterior, 731 

secondary, iridectomy, 725, 726 
epithelial cysts, 701, 761 
with post-thyroidet tomy exophthal- 
mos, 38, 39 
w ith ncclna?, 729 
seton operations, 745 
surgery of, ns it applies to the ms, 
Chap. XXII 

specific instances, Chap XXII 
table of specific operations, 719 
transfixation of iris, 731 
trephining and allied operations, Chap 
XXIII 

surgical indications for various types. 
Chap XXI 

absolute glaucoma, 097 
acute congestive, 696 
because of orbital edema, 701 
buphthalmos, 701 
chronic congestive, 656, 697 
juvenile tjpe, 701 
secondary glaucoma, 697 
simple non-inflammatory, 692 
with shallow- anterior chamber, 731 
C.homa retina;, 858 
Globe, vascular supply of the, 499 
Glue, for graft, lymphocytic, 248 
uomotomy, 765 
Gonioseopy, 692, 693, 705 
Grafts, dermo-epidermk , 248 
from upper lid. 250 
hair-bearing, 221 , 249, 251, 253, 254 
fascia, 259 

fat, fascia and muscle, 254 
free skin, 243 

mucous membrane, 258, 459 
Ollier-Thiersch, 244, 245 
ectropion, 246 

free skin gralt correction, 150 
inlays, 244, 245 
sutures id, 247, 478 

See Ectropion, Entropion (Trichiasis), 
Pterygium, Socket repairs (Cul-de- 
sacs), Symblcpharon. 

Gumma of orbit, 61 


H 

Heine’s c\ clodialysis. See Glaucoma, 
Cyclodialysis, 715 
Hemangioma, 294 
Hemangiomata, malignancy, 294 
Hetcrotropia See Muscles. 

Hordeolum, 297 
Huramelsclicim, 225 

Hyaloid membrane See Vitreous prolapse 
to cataract surgery. 

Hyphemia. See Anterior chamber para- 
centesis 

Hysteria, oculo-motor, 415 


I 

Incisura of lids, 419, 462 467 
Injuries of eve and orbit, Chap XXVI 
Inoperable defects, ocular prosthesis, 147 
Instruments, 26-33 
Insulin, cataract, diabetes, 594 
Intra-ocular neoplasm, enucleation for, dis- 
cussion of, 907 
glioma retina*, 902, 907 
radon seeds implants (Stallard), 903 
sarcoma, radium treatment, 907 
Iridectomy, anesthesia for, 572 

anti-glaucomatous, complications of, 726 
contraindications to, 726 
classification of, 571 
dislocation of lens, congenital, 607 
for iris pathology, 578 
prolapse, 537, 579, 580 
iridocyclitis, 569 
optical, 577 

band-shaped keratitis, optical, 577 
with corneal tattooing, 539 
position of operator, 721 
specific indications for, 577 
technique of, 572 
Vogt’s composite, 579 
with lridodialysis, 723, 724 
with sclerotomy, Barkan’s, 732 
with synechia;, 57G 
Indencleises, 736 
complications to, 741 
contraindications to, 741 
Iridocyclitis, iridectomy m, Vogt’s, 579 
Indocapsulotomy, 582 
Indo-corneo-sclerectomy, 772 
lridodialysis, 584 
traumatic, 541, 5S4 
Irido-selereetomy, 765 
gomotomy, Barkan’s, 765 
pocket, 775 
Indotasis, 736 
Indotomy, 5S2 
Curran’s, 727 
Fuchs’, 727 

Ins, anatomical-surgical characteristics of, 
569 

Bomb6, 586 

Elschnig’s iridectomy, 728 
iridectomy “ab extemo,” 728 
transfixation of ins in, 727 
cyst of, 588, 5S9 

degeneration w ith vascularization of, 581 
operations upon, 571 •» 
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In», protap-o of, S$0 

after cataract operation, G66 
after comeo-scleral trephining;, 760 
Lortprax) - , 6S3 
fnigen - for, 5S1 
trichloracetic acid, 5S0 
surgery of, Cliap XVII 
anesthesia in, 569 
indication.^ for, 570-571 
instruments for, 569 
surgical condition of. 569 
••ynechiie, surgery for, 3S3 
tran> fixation of, ■V'G 


I in winking s> ndroroe, 217. 3C1 
Pi iv* is Set Xlarcus-Gunn. 


Keioid, 477 

Keratiti', band— haped, 559 
Herat orcle, 530 
Keratoconus, cautera in, 565 
discission of len* in, 564 
keratoplasty, 504, 565 
pressure dressing for. 563 
trephining, 564 
Keratoplasty, 541 

with preen ed comes. 55S 
Koreprax> , 6^3 

Kroenlein orbital wall reaction. 92 


Chap III 

dacnoci'titn, acute and chronic. 
Chap' III 

dacrrocv'torhinoftomy. Chap III 
epiphora. Chap III 
gland surge rj , Chap III 
lacrimal-nasal duet, Iipiodol injections 
m, 10S 

obstruction of, 10S 
treatment for, IDS 
surgical condition!, of, 101 
gland, anatomx of, 101 
removal of. 101 
sac, anatomy of, 10S 

congenital absence of, correction for. 


Lids, hordeolum, 297 
lacerations, primary suture of, 306 
I notching of, m pto-is, 305 
, reconstruction of, 470 

Axeaf eld's technique, -179 
\ blepharoplasty, 467 

1 simultaneous correction of both lid', 

4S5 

with inadequate conjunctiva. 472 
with sufficient conjunctiva, 46S 
surgery of, baggy, Chap. IX 
blepharochalasis of. Chap. IX 
blepharoplasties of. Chap. XIII 
blepharoptosis, ptosis of, Chap. XI 
blepharospasm of, Chap. IX 
canthoplasties of. Chap. X 
chalazion of. Chap. IX 
cicatricial inrisura of, Chap. XIII 
colobomata of. Chap. X 
cubd e-'ae reconstruction of. Chap. 

xm 

cysts of. Chap. IX 
ectropion of. Chap. XII 
entropion of. Chap. XII 
epicanthus of. Chap. X 
neoplasms of, plastic repair of tumor 
sites, 912 

notching of. Chap X 
obliquity of palpehral figure. Chap X 
palpebral fissure of. Chap. X 
pathological conditions of skin of, 
Chap LX 

pemphigus of (essential atrophy of 
conjunctiva). Chap. XII 
sinu<e« about can tin. Chap. X 
tarsorrhaphy of. Chap. X 
tarsus resections of, Chap. XI 
trachoma of. Chap XI 
tumors of. Chap. IX 
surgical treatment of, enophthafmo-. 
Chap. X 

exophthalmos. Chap. X 
lagophthalmos Chap. X 
Lymphangioma, 294 
Lympliomatoid diseases, S97 


extirpation of, 121 Marcus-Gunn phenomenon. 361 

H. Butler’s technique, 122 Marfan’s syndrome, 607 

Hulka’s technique. 123 Mikulicz’s disease, 101 

Meller’s technique, 121 MoUi' operation. Ste Ptosi*. 

surgical diatherrev, 124 Mucocele, S9 

surgerv of 10° Mucous membrane. ISte Grafts. 

Ucophthalmoi dratnml, 3H „ “er rompletion of Ma 

£,Awliooof.2S9,310 , iMiMle'.reorcrat^l., 

mth cm-ical svmrathelir paralj'i-' 311 , rt-np'nitj ah*-Drcof, 23! 
with sTOblephiron, 31S | ronjOEJtc ;oU, 1... 

fctassfA’S.c---. ■ Ssasatsssa. 


M iGVET removal of foreign bodies, 873 
Magnetic foreign l»odies, localization of, 
S70 

Mahgnancv of orbit, exenteration, 99, 100 
repair of tumor ‘lies, 912 
'plienosdal ridge tumor. 73 
with scleral perforation, S90 
Marrus-Gunn phenomenon, 361 
Marfan’s syndrome, COT 
Mikulicz’s disease, 101 
Motai' operation. Ste Ptosis. 

Mucocele, S9 

Mucous membrane. Ste Graft*. 

, later completion of correction, 459 
j Miwles, arc of contact, 175 
congenital absence of, 231 
! conjugate joke. In, 17S 
1 Duane’s graph of action, 213 
HummeLcheim procedure, 23! 
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Muscle*, muscle action graphs. 212. 213 
obliques, advancement of, 19-1, 209, 215 
recession of, 209 

oblique spasm, inferior oblique, 191 
superior oblique, 192 
tenotomy of, 99.J91 
ocular, action of, 171 
paralysi' of, principles of surgical cor- 
rection, 172, 182 
third nerve distribution, 173 
orthoptic training for, 176 
pin siology of, ) 76 
postoperative adhesions, 179 
primary deviation*. 225 
retraction *v ndronic, 22 1_ 
fcmdarj deviations, 223 
spiral insertion, 176 
-trahisnm* fixus, 221 
•urgent of, advancements in, 201 
ofiliquc muscles, 209 
anesthesia in, 1$0 
nneh operation, 202 
Duane's table of, 216 
jKiralvtic strabismus 212 

obliques, tenotomy of, 99 
rule* for surgical correction, 222 
surgical indications, mles for, 
Dunnington, 1SR 
Travers, 170 
White, 182 

tendon transplants, 220 
thml nerve paralysis, 217 

phonaa (lietemphona), 181, 1S2 
postoperative dressings, ISO 
recession*, 10-1 

re«ection.s, 204, 203 
with advancements 183 1S7, 204 
205 

rules for, tables, 183, 181, 185. 1S6 
tenotonue*, 190 
tuchings, 200 

surgical principles of, 170. 179, ISO 
technique, 181 
Tschermak’s graph, 139 
Myopia, lens extraction for, 599 
scleral «urger> of, 528 
Myositis, orbital pathology of, 53 


Xvkvu lacrimal duct. 8 tr Lacrimal appar- 
atus 

Neoplasms, epi-bulbar, 893, 911 
glioma retina;, 907 
intra-ocular, 904 
of orbit, 90S 

radium and roentgen-ray therapy , S89 
sarcoma of choroid, 906 
of ciliary body, 906 
of ins, 905 
Nerve blocking, 16 
Neurectomy, optico-ciliarj, 141 
indications for, 129 
Neurofibroma, 292 
Neurofibromatosis, defects in, 62 
plexiform neurofibroma, 63, 64 
_ surgery for, 64, 65 
Neuro-muscular control, hysteria, 414 
Neuronomata, 62 


t Xiemann-I’irk’s disease, 36 
Non-magnctic foreign bodies, biplane flu- 
I oroseopy, 884 

endo-copo removal, 842, RS3 


OnUOt’E muscles, surgery of, 214, 215, 216, 
Chap. VI 

advancement of, 209, 215 
tenotomy of, 191 
Ocular mu*clc“ See Muscles. 

surgery of, non-paralvtic, Chap VI 
paralytic, Chap. VI 

Orulo-motor palsies See Music paralysis. 
Ophtlialniin nodosa, 521 
.sympathetic, 834 

Optico-cihary neurectomy, 129, 141 
Orbicularis, transplant for canthal defects, 
321 

for ectropion, 423 
for entropion, 442, 445 
Orbit, cvsticcrcus of, 95 
defects, rartilago correction of, 85, SO, 87 
deformities of, 111 malignancy, 75, 76 
dermoid cysts of, 99 
exenteration of, 99 
skin grafts and flap*, 99 
exo*to>i* of, 89 

fibromata and neurofibromata of, 99 
fractures of, 7S 

general |iat hology of, Chap 1 1 
gumma, 61 

inflammatory processes of, 81, Cliap 1 1 
p*cudot\turar t 88 
surgical treatment of, acute, 81 
chronic, 84 

intra-orbital foreign bodies, 836 
I ite Iwny defect of, surgical correction 
of, 83 
lipoma, G1 

malignancy of, 84, 99 
foentgen-rav and radium therapy, 99 
m-ophe-ms and new growths of, 909, 910, 
Cliap II 

orbitotomv and orbital wall resections, 
Chap II 

pathogenesis of exophthalmos, Cliap 1 1 
surgery of exophthalmos, Chap II 
surgical spares of, 90 
svphih* of, 84 
tuberculosis of, 84 
, venous circulation of, 45 

x-ray deformities of neoplasms, 73, 76_ 
Orbital conditions, surgical treatment of, 7S 
Orbitotomy, Benedict's, S9. 90, 9> 
Kroenlein, 92 


Rollet, 86, 92 

Shugrue’s. decompression, 77 
Temen, 92 

transfrontal route, 92, 96, 97 
Naffsiger’s decompression, 78, 92, 97 
Orthoptic training, 176 
Osteitis, syphilitic, 52 


Pvlpebral fissure. .See Tarsorrhaphy . 
ankyloblepliaron, 302, 320 
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Palpebral fissure, obliquity of, 309 
Panophthalmitis, evisceration for, 13S 
indications for, 129 
Pannus, 559 
Paracentesis, 535 
_ Pedicle flaps, arterial, 269 
bridge flap, 303 
delated, 281 
double, 276 
for ectropion, 429, 431 
full thickness eyelid flap, 309 
hammock, 27S 
Italian method, 274 
principles of, 263 
sliding, 279 
swinging, 279 
tubed, 271 

with mucous membrane, 290 
Pemphigus, 521 
Pendectomy, 519 
Pentomy, 519 
Pigmented mole*, 2S3 
Plastic surgerj. reconstructive. Chap. VII 
fascia and fat grafts. Chap VII 
fire skin, dermal and epidermal 
grafts. Chap. VI I 

mucous membrane grafts, Cliap. VII 
pedicle flaps, Cliap VIII 
PiMoperative procedure*, 21 
dressings, 21-25 
hypostatic pneumonia, 22 
medication, 21 
postoperative pain, 23 
Preoperative procedures, 19 


Pto*is, utilization of occipitio-frontalis, 
Panas principle, 390 
Reese, 372, 396 
Roberts operation, 399 
suture method, 3SS 
use of fascia, 394 
of superior rectus, 400 

direct attachment to tarsus, 409, 
411 

with fascia lata, 407 
with neurofibromatosis, 409, 410 
with trachoma, 410 


Pro* theses after enucleations for inoperable 
defects, 129 

for corrected sockets, 156, 157 
Pseudo-grade phenomenon, 219, 366 
Pterygium, 506 
resection of, 507 
transplantation of, 511 
rotated flap, 513, 514 
Ptosis (blepbaroptosis), 364 
acquired, classification of, 411 
surgical principles of, 416 
traumatic, 411 
advancement of levator, 37S 
after enucleations, 141, 142 
anatomy of, 364 
cicatricial, 377, 412 
congenital, classification of, 359 
incidence of, 359 
surgical principles, 36 S 
crutch glasses for, 366 
inoperable, 366 
myasthenia gravis, 412 
oculo-motor disturbances, 359-363 
operative ptosis, 36S 
postoperative dressings, 3SS 
pseudo- grafe, 219, 366 
shortening of lid, 376 
subdivision of, 364, 366 
summarization of surgical procedures, 
375 

utilization of occipitio-frontalis, 387 
Dickey, 373, 3S7, 400 
Hess operation, 389 
Hunt-Tansley, 391 
Machek procedure, 391 
Marcus-Gunn, 217, 361 


Rsdioi and roentgen-ray therapy, Cliap. 

after enucleations for malignancy, 
904 

angiomapto*is re tin*, 907 
angiomata of lids and conjunctiva, 
901 

epi-bulbar neoplasm, 901 
glioma retime, 901 
malignant diseases of lymph, blood, 
and hemapoietic «j dem*. 90 1 
neoplasms, 901 
retrobulbar malignancy, 901 
therapy, 128, 813 
intra-ocular neoplasms, 902 
Recession, Jameson’s technique, 191, 19", 
199 

Peter's technique, 190 
in RecUingliausen’s disease, 62 
Resections. See Muscles 
with advancements. See Mu*cle«. 

1 Retina, separation of, 789 
I Retina) correspondence, diagnosis of, 166 
surgical indications, 170 
types of, 167 

[ separation, 789. See Separation of retina, 
diagnosis of, Chap XXIV 
etiology of. Chap. XX IV 
1 surgerj- of, indications to, Cliap XXIV 
surgical treatment of, Chap. XXV _ 
contraindications to, Cliap. XXV 
with scleral injuries, 525 
Retinoblastoma, 897 

Retraction syndrome, characteridirs of, 
222, 362 

Retrobulbar cellulitis. See Kxophtlialmo*. 
Retrotarsal atrophy, 257 
' Roentgen-ray therapy, 889 
glioma retimp, 905 


Svbcoma. See Enucleation', Malignancy. 
Schuller-Chnstian’s disea-e, 35, 56 
I Sclera, anatomy of, 492 
1 circulation of, Plate II 
ectasia of, 525 

resections of, for myopia, 528 
for retinal separation, 823 
staphjloma of, 525 
surgical conditions of, Cliap XVI 
wounds of, 521 

Scleral trephining for retinal separation 
830 
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Sclerectomy. See Glaucoma, 

Sclerosing solutions, 295 
Sclerotomy, anterior, 526, 691, 731 
posterior, 526, 731 
(or glaucoma, 527 
for removal of foreign bodies, 527 
for retinal separation, 526 
mth iridectomy, Barkan’s, 732 
Separation of retina, accompanying path- 
ology, 817 
anesthesia of, 829 
aphakia and, 796 
catholysis, 84S 
closure of tear, 790-828 
comparison tit results ol,7$t> 
contraindications for surgery, 815 
diagnosis of, 797 
drainage for, 828 
handling of the tear, 790, 828 
hi&tology of, 815 
historical, 789 

indications for surgery of, 815 
lunbal distances on sclera (Stein), 810 
mechanics of, 793 
nephritis, 819 

physiological changes in, 797 
postsurgical procedures in, 856 
retinal tears, 790, 828 
diagnosis, 812 
localization of, 803 
scleral resections, 854 
surgery of, air injections, 853 
bi-polar electrolysis, 849 
cathode electrolysis, 848 
complications of, 859 
discleral coagulation, 835 
diathermy, 840 
presurgical measures, 820 
pyrometnc electrode, 83S 
reoperations for, 861 
sclera resections, 853 
trephining, 830 

with subrctinal tunneling, 833 
specific instances, S22 
surface coagulation, mth diathermy 
penetration, 835, 837 
therapy, 834 

thermocautery (Gonin), 829 
subretmal tunneling, 827, 833 
symptomatology of, 790 
tmwsVAoTOYna'non xa , Ytfv) 
traumatisms, 795, 819 
with aphakia, 796 
with myopia, 797 
with neoplasms, 799 
Seton operation, 745 
Sinuses at cantln, 312 
mycotic, 55 

nasal accessory, orbital relationships, 49, 
SI 

Skin grafts, razor cut, dermic, dermic- 
epidermic. 251 

Sorhct, contracted, after malignancy, cor- 
rection for, 157 

Axcnfeld’s rules for correction, 155 
free- skin graft correction, 150 
Goldstein’s technique, 1 55 
pedicle flap correction, 143, 1 IS 
with keloid, correction for, 155 
Sphincterolysis, 5S2 


Sphincterotomy, 539, 582 
Squint. See Strabismus. 

Staphyloma, 559, 560 
postoperative, 566, 567 
scleral resection, 853 
surgery for, 566, 567 
Sterilization of field of operation, 24 
instruments, 24 

Strabismus, advancements, 20 1 
angles of anomaly, 167 
of gamma, 167 
of obhque muscles, 209 
with resections, 205 
Yerhoeg's, 205, 206 

cinch operation, 202 
correspondence, abnormal, 166 
disharmonious, 166 
harmonious, 166 
development of, 165 
divergent, following tenotomj, 175 
false macular, 16G 
fixus 221 

motor obstacles in, 164 
orthoptics for, 1G4 

paralytic, rules for surgery, 214, 216, 222 
Hummelsheun procedure, 234, 23S 
projection, anomalous, 167 
recessions, 194 
resections, 204 
simple, 205 
scotomata in, 164 
surgery of, recapitulation of, 240 
rules for correction, 181, 186 
sutures for, 197 

tendon-capsular advancement, 201 
tenotomy, 190, 191 
inferior oblique, 191 
superior oblique, 192 
treatment of non-surgical, 164 
surgical, 178 

when surgery is indicated, 170 
tucking, 200 

Subchoroidal haimorrhage, 671, 758 
Sulfa drugs, 669 
Surgical spaces of orbit, 91 
Sutures, cataract, 625, 627 
Symblepharon, 260, 455, 469, 503 
complete, 143, 488, Chap. V 
Morax combined correction, 488 
contracted socket, correction ol, Uliap Y 
from acids and molten metals, 863 
Sympathetic ophthalmia, surgery in, 868 
Synechia;. See Glaucoma, secondary 


Tarsectomy, combined, Barrnda’s tech- 
nique, 354 

Wheeler’s technique, 352 
Tarsorrhaphy, 314 
Fuchs, modification of, 31 1 
median, 318 
Wheeler, 9S 
Tarsus resection, 352 

for vernal conjunctivitis, 355, 350 
Tattooing of cornea, .538 
Tenon’s capsule, anatomy and surgery of. 
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Tenon’s capsule, 174 
advancement, 204 
tenotomy, 1S9 
Tenonitis, suppuratne, 89 
Tenotomy, external rectus, 175 
inferior oblique, 191 
internal rectus 175 
«upenor oblique, 191 

Therm ocauten for retinal separation. 839 
Thvroidectomv, paradoxical exophthalmos, 
' 37, 40 

postoperative exophtlialir.os, 37-39 
Thjrotoxieo-is, 39 
exophthalmos, 39 
treatment of, 41 
Torticollis, ocular, 224 
Trachoma, defects of. 518 
meant his, 519-520 
entropion in, 455 

Busacca’s operation, 455 
ltd surge™ of, 352 
sulfa therapy, 669 
tarsus resections, 352, 354 
Tran-iUummation, focu-ed illumination 
trantas. SOI 

Traumatisms, of globe. Chap XXVI, S63 
ammonium chloride solution for, S67 
double perforations, diagno-i? of. S72 
from alkalis, 863 

intra-ocular foreign liodies, Chap 
XXVI 

biplane fluoroscopy. 8^6 
localization of, S75 
removal of, S75-SS7 
perforating injuries of, S67 

with retinal separation. 796 
sympathetic ophthalmia, S6S 
Trephinmg Set Glaucoma. Separation of 
the retina 
Tnehiasi', 440 

Junes’ operation. 454 
Speneer-Walson’s operation. 447 
Tuberculoma. 35 
Tuberculosis of orbit. 90 
of orbital bone®, S3 


IT 

Ulcer of cornea, 529 
Uveal tract. See Sympathetic ophthalmia, 
formation of filtering bleb, 712, 713 


V \«cclah supplv of e\ eball, 499 
of bds, 263 * 

Vernal catarrh, 49S 
conjunctivitis, surgery of, 355, 356 
Virus dieses, 5 IS 

Vi-ion, binocular single, fusion faculty, cor- 
responding retmal points’ ITT 
179 

ocular dominance. 176 
retina] nvalrv, 177 
unification. 160. 177 

Vitreou* See Complications of cataract. 
Chap. XX 

relationship to retinal separation. See 
Separation of retina, mechanics of. 
Vortex veins, 499 

W 

WorvD-v See Traumatisms of eyeball. See 
Uveal and comeal surge™-." 
of sclera See Separation of retina 

X 

Xavttioxxati, 2S3 

Xanthomatosis essential, Xiemann- Pick’s. 
56 

A"-n»y deformities of the orbit, 75, 76 
T 

Yellow atrophy of liver, with avertin 
anesthesia, 19 

Z 

Zonule. Ser Cataract extraction, ultra- 
capsular; Complications to cataract sur- 
ge™-, Cliap. XX 



